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CIVIL ENGINEERING. 


Wrought Iron Bowstring Girders for Bridges. 


The following diagram represents a wrought iron rib, or girder, now 
eing employed in the construction of bridges, of 120 feet and 1 30 feet 
span, at Messrs. Fox, Henderson & Co.’s establishment, the London 
Works, near Birmingham, under the superintendence of Mr. Jos. Locke, 
(.E., M. P. On the 6th instant, one of them was publicly tested at the 
works, in the presence of a number of scientific gentlemen and engineers. 


The bridge rib had been erected, ready for proof, in an open space in 

‘ont of the London Works, and presented a clear span of 120 feet between 
the bearings. It is constructed entirely of wrought iron, and consists of 
an arch of boiler plates and angle iron, tied across at the ends by horizon- 
(al bars, and the tie bars are connected with the arch by vertical standards, 
and by a double system of diagonals, which have the effect of erere wei 
over the whole curve of the arch, the action of weights placed on, 
passing over, any point of the bridge. The proof was applied by Seer Ae 
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the bridge rib with 240 tons of rails, bars, &c.; and it produced the fol- 
lowing satisfactory results, as the weight was applied:— 


Weight in tons of rails, &c. placed Extreme amount of deflection 
on the cross girders. produced at centre of arch 


34} tons, vs inch. 


The proof weight was fixed at 240 tons, as being double the greates 
load which the bridge can, by any possibility, be ever required to bea: 
A heavy goods train weighs less than half a ton per foot lineal; a train, 
consisting entirely of locomotive engines, (which would be the heaviest 
of all possible trains,) would only weigh one ton per foot lineal, and, con 
sequently, would place a load of not more than 120 tons on a bridge | 
120 feet span. The new bowstring bridge has, therefore, been proved 
to twice the weight which ever can be placed upon it, and to four time 
the weight which it is ever likely to have to bear. It is scarcely neces- 
sary to add, that the trial gave great satisfaction to all parties. ‘Thess 
ribs are adapted for large spans, in cases where either headway is of im- 
portance, or where sufficient abutment cannot be obtained, without very 
heavy expense. Bridges constructed of these ribs, may be employed wit! h 
perfect safety for very arge spans, in precisely the same manner as ordi- 
nary girders are used for small ones. The strength of the bridge depends 
upon the rib, or arch, and on the tie bars, by which the extremities an 
held together. The vertical standards are introduced, partly to suspend 
the load from the arch, and partly to obtain longitudinal and transverse 
firmness; they also support the tie-bars. The diagonals are employed fo 
the purpose of preventing undue deflection in the rib, when the bridge is 
unequally loaded. The Tib itself is constructed of borler plates and angle 
iron riveted up in the form of a square hollow trunk; it is strongly tied 
together, so that the full section of the plates and angle iron may be de- 
pended upon, to resist the crushing strain. In order to give this trunk 
additional lateral stiffness, the side plates, which form the top, are made 
to overhang, and are strengthened on the edges by angle iron, &c. Th: 
tie-bars measure about 8 inches by 1 inch each, and are introduced 
sufficient numbers to take the whole strain. ‘The ribs are supported at 
each end, on cast iron shoes, fixed at one end to the piers, and mounted 
at the other on sliding frames and rollers. This arrangement provides 
not only for expansion and contraction, but also for motion under a ver) 
heavy load. The action of these parts, under proof, has been found to 
be perfect. Cross girders, constructed entirely of wrought iron, are sus- 
pended between the ribs. 

Besides the above experiments, the two ribs for a bridge, 130 feet span, 
have been proved with a weight of 260 tons—i. e., 2 tons per foot lineal 
—each, put on in dead weight, by suspending cast iron cross girders un- 
derneath the points where the wrought iron girders are intended to be 
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attached, and by placing thereon 260 tons of rails, pigs, bars, &c. In 
proving, the load was first put on two points at one end, then on the next 
two points, and so on, in order to produce, as nearly as possible, the same 
effect as the passage of a heavily loaded train. In the case of one rib, the 
load was allowed to remain for several days, and then removed. After 
the lapse of a few days, the same load was replaced, and again allowed 
to remain some days. The results were very satisfactory. 

During the process of proving, observations were taken with a dumpy 
level, placed at a distance; and the sinking of the bearing plates in the 
ground was observed and noted. The bridges now being constructed, 
are intended to carry a double line of rails; and the test applied is, there- 
fore, equal to two tons to each foot lineal of single line of rail. This test 
was fixed upon, in the belief that the greatest possible load which can, in 
working, be placed upon each line of rails, is about one ton per foot lineal; 
and that, to provide for the additional strain caused by the rapid motion, 
Ke., of the practical load of trains passing, the proof-weight ought to be 
fixed at double the greatest possible load. In very large spans, (say 400 
feet and upwards,) it would be necessary, on many accounts, to use four 
ribs instead of two, and to brace all the four ribs together overhead, so as 


to obtain additional transverse stiffness. —Mining Journal. 
Lond. Mec. Mag., Sept. 1848. 


The Don Bridge on the Northern Railway. 


The pile-driving at the Don bridge is completed, and the masonry work 
for the abutments commenced. We learn, from the Doncaster Chronicle, 
that the bridge will be constructed of wrought iron, on the principle of 
Fairbairn’s patent hollow bridge, and will consist of two hollow iron gir- 
ders, which will span the stream, transverse girders for the rails to rest 
upon, and iron plate sides. The bridge will be 5 feet 6 inches high in 
the middle, 4 feet 8 inches at the ends, the side plates being only ,',ths 
of an inch thick; the plates at the bottom of the bridge are ,°,ths of an inch 
thick. All these will be firmly riveted together, to form a rectangular 
beam. ‘The bridge will be remarkable, chiefly, for its combination of 
lightness with strength and durability. The principle of construction is 
the same as that adopted at Conway, and which is now being very gener- 


ally adopted for railway bridges. The span of the bridge will be 70 feet. 
Lond. Builder, Sept. 1848. 


Atmospheric System of South Devon. 


The atmospheric system on the South Devon line has been abandoned, 
by the advice of Mr. Brunel, who had adopted it, it was alleged, at an 
expense to the Company of £343,535. The Directors, at their late meet- 
ing, avoided all discussion of this sore point from “‘legal considerations.” 
They have resolved, however, to allow the patentees and Mr. Samuda to 


experiment with the materials, ‘until the same shall be made efficient.” 
Ibid. 
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Extracts from the Annual Report of B. H. Latrose, Esq., Chief’ Enginee, 
of the Baltimore and Ohio Railroad Co., submitted by the President an 
Directors, at a meeting of the Stockholders, October 9, 1848. 


Maintenance of Roac .— Main Stem. 


1. The Road Bed.—There is but little remark to be made under this 
head, excepting what will be said hereafter upon the improvements eas! 
of the Monocacy river. The road surface, culverts, and drains, are gene. 
rally in good condition, and have suffered little from water during tl 
past year. 

2. The Railway Tracks.—At the beginning of the year just expired 
Oct. 1, 1847,) there were the following lengths of track of different kinds 


Plate rail, east of Harper’s Ferry, laid in 1830- 31, 51 miles. 

H rail, east of Harper’s Ferry, laid in 1838, 19 «6 

a rail, west of Harper’s Ferry, laid in 1841-42, oF « 

A rail, east of Harper’s Ferry, laid in 1846-7-8, 4i « 
Making a total of 208 miles. 


Since the first of October, 1847, there have been laid, east of Harper's 
Ferry, 17 miles of rail, in place of an equal length of plate rail; so that 
the account stands thus at this date, October Ist, 1848: 

Plate rail, east of Harper’s Ferry, laid in 1830-31, * 34 miles. 


H rail, east of Harper’s Ferry, laid in 1838, 9 « 
n rail, west of Harper’s Ferry, laid in 1841-42, 97 «“ 
a rail, east of Harper’s Ferry, laid in 1846-7-8, 5B 


Of the 61 miles of a rail directed to be laid east of Harper’s Ferry, 
there are, therefore, but 3 miles still to lay, the materials for which are 
provided, and will be put down as soon as the new gradation of the parts 
of the road for which they are intended, is ready to receive them. 

Of the 34 miles of plate rail remaining upon the road, 2 miles is in the 
city of Baltimore, between the City Block and Mount Clare depot—13 
miles in the second track between Mount Clare and Ellicott’s Mills—13 
iniles in the second track between Parr’s Bridge and the Monocacy—3 
miles in the Frederick branch, and the 3 miles ready to be relaid as above. 
The lighter half of the business of the road passes over the second and 
third of these sections, which has made it the more practicable to keep 
them up. ‘The section in the city of Baltimore has been relaid during the 
year, with a thicker bar, and upon timber instead of stone, as will be no- 
ticed under the head of ‘‘Improvements.” The Frederick branch being 
short, and the weight and speed of the trains moderate, may be maintained 
well enough with ‘the plate rail. Nevertheless, the expediency y of recon- 
structing the whole of this track, with a heavy rail, so soon as the means 
of the company will allow, cannot be questioned. 

The cost of current repairs of the track thus composed, has, during th 
year just ended, been as exhibited in the following table. The numbe: 
of miles of e ach kind of track is the average kept up through the year, 
the a rail east of Harper’s Ferry increasing as the pli ite rail decreases in 
extent. In the column of ‘cost per mile,”’ the upper figures opposite each 
description of rail, include the ditching, Ke. , of the road bed, not depend- 
ent on the kind of track, and the low er figures shew the cost of maintaining 
the track alone. 
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Cost of Castings. 
Cost of Iron Bars. 
Cost of Lumber. 


Materials sold 
Miscellaneous 
Cost of Labor. 


Deduction for old 
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The preceding apportionment is sufficiently exact to shew the relatiy, 

cost of maintaining each kind of track during the year—and from it may 
¢ inferred, that, if the plate rail had been entirely superse ded by the 
rail, the saving in current repairs would have been $24,288. 

During the preceding year, ending September 30th, 1847, the total cost 
of maintenance was $131,926°30. The expense, then, of the present 
year, exceeds that of the last by $35,438°75. ‘This is chiefly due to the 
extensive renewal of the wood work of the H rail track, and of the 9 rail 
track west of Harper’s Ferry, which last, as noticed under this head in my 
last annual report, (see page 36,) is now in the seventh year since it was 
laid, and is passing through the period of entire renovation, which will be 
completed by the end of the current year terminating with 1849. ‘The re- 
pairs of the coming year will, however, be very ¢onsiderably lighter than 
those of the year just closed. 

Some remarks upon the character and wear of railway tracks may bi 
ippropriate in this place,-—as an impression appears latterly to have pre- 
vailed, that the description of track laid west of Harper’s Ferry in 1841 
2, and east of that point, in the reconstruction of the road in 1846-47- 
18, is more costly to maintain, as well as to construct, and otherwise im- 
perfect in its structure. This plan of track was adopted by the board for 
the road west of Harper’s Ferry, after a careful consideration of the whol 
subject by their late chief engineer, J. Knight, Esq., aided by the under- 
signed. The H rail track, of which the company had 19 miles laid in 
1838, had, in their judgment, shewn serious defects in its structure, simi- 
lar to those apparent in tracks of the same kind on other roads, and which 
they believed would be, in a great measure, obviated by the use of a con- 
tinuous bearing of timber under a rail of the s same weight , but of a form 
hetter calculated to wear well. They, therefore, chose the 9 or bridg: 
rail, in connexion with a string timber for its support. The subsill used 
upon most other roads at that time was retained, and, in consequence of the 
use of this additional longitudinal timber, the number and size of the cross- 
ties were so much diminished, as to give very little more perishable matter 
in the track, than in those laid upon cross-ties only. The only changes, 
therefore, in the plan of 1838, were in the form of the rail, and the intro- 
duction of a light wooden bearer under it, which, breaking joints with it, 
gave a great increase of strength at the ends of ‘the bars, and supporie 
the rail, and held it much better in plac e lengthwise, than it was practica- 
ble to do with the cross-ties alone. This part of the plan was not new, 
but had been in successful use on the Washington branch road for severa 
years. It was also a feature in some of the principal Jines in England, and 
was advocated and preferred by some of the most distinguished engineers 
of that country, and was growing into favor in America also—the first 
section of the New York and Erie Railroad having been laid in that way. 
It is true that, in New England and other parts of the United States, the 
continuous bearing under the rail was not then used, but the cross-tie alone, 
or in connexion with the sub-sill, was preferred. More recently, however, 
the continuous bearing seems to have recommended itself to New England 
engineers; as the great line of railway from Portland to Montreal is to be 
laid on that plan, and also the road from Portland to Augusta,—and, what 
is worthy of remark, the Eastern Railroad, from Boston through Salem, &c., 
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is being re-constructed with a continuous bearing, having been originally 
laid upon cross-ties only. 

A sunilar example, nearer home, is also to be seen in the Philadelphia 
and Trenton Railroad, and the Camden and Amboy Railroad, where the 
continuous bearing appears to be superseding the cross-tie. In the State 
of Georgia, it may be added, that the continuous bearing is used, and con- 
sidered preferable. These observations are offered to show that the engi- 
neers of the company, at the time the track of 1841 was planned, were 
supported by the authority and practice of eminent engineers elsewhere, 
ind that the experience acquired since then, has led others to the same 
conclusions. 

In comparing the cost of maintaining this track, with that of others of a 
different form, it is difficult to select any road of sufficiently similar character 
in all respects, to make the comparison satisfactory. ‘The Western Rail- 
road, of Massachusetts, perhaps more nearly resembles the Baltimore and 
Ohio Railroad, than any other existing line. Upon the Western Railroad, 
in the year ending December Ist, 1847, the sixth year after its opening for 
its whole length, the cost of repairs per mile of single track was $1180; 
while upon the Baltimore and Ohio Railroad west of Harper’s Ferry, the 
cost per mile, for the year ending this day, being also the sixth year after 
its opening, is $982. So that the Western road appears to have cost $198 
per mile more than the Baltimore and Ohio road. The number of trips 
made by trains over the whole length of each road, and the operation of 
that cause of wear and tear, differed but little. The iron rail upon the 
Baltimore and Ohio Railroad weighs but 51 Ibs. per yard—that on the 
Western Railroad from 565 to 70 Ibs. per yard; yet the cost, in 1847, of 
renewing iron on the W estern road was $29,119, or at the rate of $213 
per mile, while upon the part of the Baltimore and Ohio Railroad in ques- 
tion, it was nothing during the year just expired—and promises to be no- 
thing for some years to come. ‘The cost of renewing iron on the Western 
road. was, in the year 1846, $24,522, so that, within the two years prior 
to the present, there had been $53,641 spent in renewals of iron. The 
amount expended before that period, i is not shown in the published state- 
ments of the company, but must have been something, and the renewals 
this year will probably be considerable, as, when iron begins to go, its de- 
struction advances with accelerated speed. That this difference in the wear 
of the iron has something to do with the general structure of the track, as 
well as the form of the rail, cannot be doubted. The reason simply is, that 
the lighter rail of the Baltimore road is better supported, especially at the 


joints, where the chief destruction takes place, and the result of this com- 


parison clearly shows that increased weight in the rail is not, of itself, suf- 
ficient to secure increased durability; but that the form of the rail, and the 
frame of the track, have an important influence upon the wear of the iron 
bar. 

It may be observed, that the H rail track on the Baltimore and Ohio 
Railroad, laid on cross-ties, appears, although four years longer in use, to 
have cost this year less, by $176 per mile, than the 1 rail west of Harper’s 
Ferry, with the string piece. But it is to ‘be said, on the other hand, that, 
although the H rail track is the older, yet it has not carried much’ more 
than the other; as the most of it is on a part of the road where the trade is 
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divided between two tracks. Moreover, the iron of the H rail had, when 
as old as the 9 rail is now, sustained much injurious wear, and although 
not many bars have been yet removed entirely from the track, yet a great 
number are so far gone, as to be nearly unfit for further service. ‘The nex: 
two or three years will, it is believed, show a decided difference in the 
wear of the tracks in favor of the a rail, with its continuous bearing. 

It is objected to the track of continuous bearing, that it is less readily 
adjusted when out of order, than the track upon cross-ties alone. ‘This is 
in a measure true; but, on the other hand, it is less subject to derangement, 
so that, on the whole, it may require no more labor to keep it in order. 
It is said to be more subject to give way sidewise, by the yielding of the 
timber. ‘There may be more weight in this suggestion; but the difference 
of risk is, after all, inconsiderable, so long as the timber remains sound. 
Accidents from this cause have happened, but they have been always, 
(except in case of decay in the timber, ) where the curvatures were extreme, 
and in these cases they have occurred upon the one kind of track as well 
as the other. After all, however, that can be said on both sides, it must 
be conceded that in the simplicity of the cross-tie track there is much that 
is attractive; and were means found to obviate the evils arising from the 
greater imperfection of the joints of the bars, on that kind of track, it would, 
in the main, be preferable. This, in the opinion of the undersigned, can 
only be effected by an entire change in the form of the iron rail, by which 
the advantages of the combination which it possesses with the continuous 
timber bearing may be realized in the rail itself. Apart from this considera- 
tion, however, [ am of opinion that it would be unwise to adhere to either 
plan uniformly, but that the one or the other should be chosen, as it may be 
best suited to the local peculiarities of the line; as it is the duty of the en- 
gineer always to adapt his modes of construction to the circumstances of his 
work. Accordingly I did not hesitate, in the report upon the route west of 
Cumberland, w hich I had the honor to submit to the board on the Sth of 
April last, to recommend that the string timber should be rejected, and the 
cross-tie alone used, (except on fresh embankments, where a sub-sill should 
temporarily be laid,) in connexion with a heavier rail than would be needed 
with the continuous bearing, and a more carefully planned and perfect fasten- 
ing than any of those heretofore used, and whose inefficiency has been so 
fully demonstrated upon the best railways in the country. 

These remarks might be greatly extended, in a further discussion of the 
subject; but the space already devoted to them, is as muchas can be spared 
here, and I would only offer the further remark, that, in comparing the 
wear of tracks on different roads, we should be careful to consider the re- 
lative trade of each, upon which the wear and tear chiefly depend; and 
when we see a road of moderate or light traffic, apparently in better order 
than one of heavy trade, with a different kind of track, we should not 
hastily conclude that the difference in the condition of the road, is attribu- 
table altogether to superiority in the structure of the one which happens to 
be in the best condition. 
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Performance in Miles Run.—Main Stem. 
18 first class engines, with freight trains, have run 249,621 miles. 
4 second class engines, with freight trains, 40,119 * 
13 third class engines, with freight trains, 159,319 
The same engines, with passenger trains, 133,808 
7 fourth class engines, with freight trains, 249,846 
The same engines, with passenger trains, 81,980 


engines of all classes, with passengers, 215,788 
do. with freight, 698,905 


Making a total with passengers and freight of 914,693 


Washington Branch. 
2 third class engines, with passenger trains, have run 54,220 miles. 
3 fourth class engines, with passenger trains, 34,350 
The same engines, with freight trains, 36,216 


5 engines of both classes, with passengers, have run 88,570 
do. with freight, have run 36,216 


Making a total with passengers and freight of 124,786 


57 engines of all classes, upon both roads, have run 
; with passengers, 304,358 miles. 
with freight, 735,121 * 

Making a total with passengers and freight of 1,039,479 
[he average of the 18 first class engines, with freight 

alone, has been each 
he average of the 4 second class engines, with freight 

alone, has been each 
lhe average of the 15 third class engines, with freight 

and passengers, has been each 
(he average of the 20 fourth class engines, with freight 

and passengers, has been each 

Five engines of the first, two of the second class, and one of the third, 
have been less than a year upon the road, having been placed upon it at 
various times since October Ist, 1847. Hence the average performance 
of those classes has been less in proportion to that of the fourth class, the 
number of which last has not been increased during the year, but, on the 
contrary, diminished by the transfer of two of its number to the third class, 
in re-constructing them so as to add to their weight and power. 

So many circumstances influence the amount of work done by each class, 
that it would be unsafe to infer, from the comparison of miles run by each, 
that one class was more efficient than another. In their several depart- 
ments of duty they are all useful—although it is, in general, true, that 
freight is most economically transported by engines of the first class, and 
passengers by those of the third class, upon a road of this character. An- 
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other general deduction from the relative duty in miles run, is that the 
passenger engines, with their lighter loads, and higher speed, and more 


regular routine of duty, lose less time, unemployed and under repair, than 
freight engines. 


Performance in tons hauled one mile. 


Of the 57 engines upon the road, (main stem and branch,) 49 are en- 
gaged regularly i in the transportation of freight, (46 main stem and 3 W ash- 
ington branch,) and 8, (6 main stem and 2 Ww ashington branch,) in that of 
passengers. ‘The average number of tons, (excluding the weight of the 
cars,) hauled 1 mile by the 49 freight engines of all classes, will have been 
631,130 for each, and, expressing r the number of those engines by that of 
their equivalent in the 4th or lightest class, we should have 934 engines 
of this class, (905 on the main “stem, and 3 on the W ashington branch, ) 
and each of them would have drawn an average, on both roads, of 341 ,662 
tons 1 mile. ‘This tonnage includes materials and fuel distributed along 
the line for the company’s use. Excluding that, and considering only the 
freight which has earned revenue, the performance will have been 301 898 
tons hauled one mile by the power of each 4th class engine. ‘This power 
is equivalent to an average traction (or adhesion) of about 1 ton; so that 
the relation between the effective weight of the engine, and its year’s duty, 
is thus readily seen. If all the engines now on the road had done a fill 
year’s duty, the number of tons hauled 1 mile, of freight earning revenue, 
would have increased 13 per cent., or to 341,472 tons. 

Comparing these statements with those of the preceding year, we find 
that the average duty of the engines has decreased 10,7, per cent. ‘This 
is chiefly the result of the introduction upon the road of the additional 
power, by which the engines have been relieved of a portion of their duty, 
—a result which will be productive of real economy in their working. 


Cost of Repairs of Locomotives.—Main Stem. 


The sum exhibiting the cost of the materials and Jabor put into the en- 
gines and tenders, in maintaining their current repairs, and rebuilding them 
with improvements, when that was necessary or advisable, is $57,901-76: 
to which we add the cost of providing duplicate parts, for the engines, for 
future use, and kept in store for that purpose, $1242°37—which two 
amounts make an aggregate of $59,144:13. The actual current outlay 
during the year, in maintaining the engines, is the first of the above amounts 
only. It is less than the corresponding amount for the previous year, by 
$13,118°47. The average number of engines at work in 1847 was equi- 
valent to 74 of the 4th class; and in 1848, to 84 of the same class. The 
increase in the number of engines has been, consequently, 13) per cent. 
The duty in tons and passengers carried one ’ mile is also greater by 8 per 
cent. ‘The decrease in the cost of repairs is, on the other hand, 18 per 
cent. ‘The value of the “improvements” to the engines, made during the 
past year, was about $9300, including the cost of converting two of the 
4th class 6-wheel engines, into 8-wheeled engines of the 3d class, The 
cost of these improvements is embraced in that of repairs already stated. 
This remarkable reduction in the expense of maintenance, is due chiefly 
to the improved condition of the old engines, and the introduction of so 
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considerable a proportion of new ones,—to the amended state of the road, 
and other causes, which will promote a permanent economy in the depart- 
ment of machinery. 

The cost of repairs per mile run, and per ton per mile drawn, has been 
nearly as follows for the several classes: 


Cents. Cents. 
Ist class, 9-93 per mile run, and 0147 per ton per mile drawn. 
2d class, 802 “ 0-178 ee 
3d class, 5°50 0265 “ 
4th class, 4°16 0°233 


General average, 6°33 0-188 


In this exhibit there is a uniform decrease in the cost per mile, from the 
Ist or heaviest, to the 4th or lightest class, —while there is a nearly similar 
uniformity in the increase of cost per ton per mile—showing clearly the 
superior economy in this item, of the heavy engine for freight | purposes. 


Washington Branch. 


The cost of current repairs of locomotives on this road, for the year, is 
$3076.88; to which add, for duplicate parts provided, as before, $273°14; 
the two sums amounting to an aggregate of $3350-02. The first of these 
amounts, representing the actual cost of maintenance during the year, is 
$7801-96 less than that of the previous year, being indeed Tess than one- 
third of the latter. ‘This great reduction is due to the greatly improved 
condition of the engines, and to the large increase of duty performed by 
them—being 25 per cent. in miles run, and 22} in tons drawn. 

The result per mile run, and per ton per mile drawn, is as follows: 


Cents. Cents. 


icke totgea te pae 


ve 


Pip ee 


3d class, 2°90 per mile run, and 0-955 per ton per mile draw n 
4th class, 4 | ” 0105 * 


General average, 2°47 - 0-192 


The third class engines upon this road have run entirely with passen- 
gers, which are here expressed by their equivalent at 12 to the ton. The 
cost per ton is shewn for the sake of conformity, and to show how much 
more costly, by weight, the conveyance of passengers is than that of ton- 
nage, 

The cost per mile, and per ton per mile, of the 4th class engines, is very 
small, as they have been run chiefly with freight; and they have been, in 
consequence of the work done upon them last year, in remarkably good 
condition. 

Iverage upon both roads.—This for all classes, for the year, has been 

5°89 cents per mile run, and 0°189 of a cent per ton per mile drawn. The 
corresponding result for the previous year was 10°14 cents per mile, and 
03097 of a cent per ton per mile. The increase of miles run in the year 
just ended was 14} per cent., and the cost per mile but little more than one- 
half of that of the previous year, while the cost of the real duty performed 
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was not more than two-thirds of that of the same year. The comparison 
is evidence of improved economy in the working of the engines, and is due, 
in part, to the improved condition of the engines already on the road, and 
of the road itself, and in no small degree to the relief afforded to the w orking 
of the machines, by the enlargement of the stock which has taken plac: 
during the year. This extension has operated well in several ways. When 
the engines have needed minor repairs, they have been taken at once to the 
shop, instead of being run until they would run no longer. ‘The necessity 
of working upon them at night has been obviated, and this most imperfect 
and costly kind of work avoided. ‘The engine-man has also had more 
time to clean and keep his engine in order. The general condition of the 
machines being much improved, their power has been increased. Fewer 
irregularities in the running of the trains have taken place, and where spar 
engines were wanted to replace disabled ones, they were at hand. It re- 
quires, indeed, no argument to shew that, in numerous particulars, economy 
in the operations of the road must have been promoted. During the year 
ending Oct. 12, 1847, there was 90 per cent. of the motive power con- 
stantly on the road. In the year just closed, the proportion was reduce. 
to 82} per cent. Upon the Reading Railroad, SO per cent. of the power 
is usually on the road. On the Boston and Worcester Railroad 75 per 
cent. has been kept in motion, by dint of great exertions; on the Boston 
and Lowell Railroad about the same; on the Georgia Railroad from 62 to 

75 per cent. Iam of the opinion, indeed, that there should be a spare 
engine to every two in constant use, or that ‘only 67 per cent. of the whole 
power should be kept in motion. This ratio has been the basis of all th 
calculations of the cost of motive power which have emanated from this 
department. It is the proportion observed in the running of our passenger 
engines, which wear so well, and which, after running two consecutive 
days, lie by upon the third for repairs. Want of capital may make it ne- 
cessary to ‘be content with a smaller investment in machinery than the 
adherence to this proportion would require. If so, it is a necessity, a sub- 
mission to which may be unavoidable, but which will be felt in the in- 
creased expense of working the road. 


Summary of Cost of Maintenance of Machinery. 


The whole expense of maintaining the locomotives, passenger, and bur- 
den cars, during the year ending September 30th, 1848, has been upon 
the 
Main Stem, under the several heads as above stated, $151,143°31 

Which is $4566-21 greater than the preceding year. 

Washington Branch, - - - 16,256°47 

Which is $16,683°12 less than the preceding year. 

Total for both roads, $167,399.78 
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Revenue, Expenses, and Trade.—Main Stem. 


1. Revenue.—The receipts from their several sources are as follows, for 
the year ending September 30th, 1848, by the side of those of the previous 
year : 


SOURCE OF REVENUE. | yeas. | 1047, _ [imereasc. ° 


| (Decrease. T 


Passengers in Main Stem trains, 393,926-33 | 361,546-24 |* = 32,380-09 
Passengers in Washington Branch trains 


. re, & 
Cerne 
‘eS oe 


carried over 8 miles of Main Stem, | 51,328-01 | 42,266°20 * 9,061-81 
} ie a 
Total for passengers carried, $445,254-34| $403,812-44 |* $41,441-90 i 
Tonnage in Main Stem trains, 700,065°75 | 628,523°51 |* 71,542°24 a 
Tonnage in Washington Branch trains as! a 
above, } 17,146-63 | 18,985°97 |F 1,839°34 - 
3 


ET: 


Total for tonnage transported, $717,212:38| %647,509-48 * $69,702-90 


Mail transportation in Main Stem trains, | 40,613°87 | 40,664-00 |T 50°13 
Mail transportation in Washington Branch 
trains as above, 2,508-00 2,544-00 36-00 
‘ 
Total for mail transportation, $43,121-87 |  $43.208-00 + $8613 


For use of cars on Winchester and Poto- 


mac Railroad, 4,299-09 | 3,922-91 37618 i 
For tolls collected at Harper’s Ferry bridge,| 2,276°89 1,983-75 293-14 2% 
Rent from Philadelphia Railroad Company, j. ; 

for Pratt street depot, | 1,500-00 1,500-00 


Total revenue from all sources, $1,213,664-57 | $1,101,936°58 | $111,727-99 
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The aggregate revenue is, therefore, $111,727-99, or 10 per cent. in 
advance of that of the preceding year. Of this increase, about §ths is due 
to the tonnage, and about gths to the passenger business. 

The additional revenue from tonnage has been almost equally derived 
from the eastward transportation of produce and coal, and from the west- 
ward carriage of merchandize. 

Of the increase of receipts from passengers, two-thirds has been derived 
from the local travel of the road, and but one-third from the western travel. 

Expenses.—The cost of working the road is summed up as follows, under 


the foregoing heads, with the addition of ‘General Expenses,” not therein tgs 
embraced, and composed of salaries, house-rent, interest, insurance, law ae 
expenses, taxes, losses by casualties, and other incidentals:— ‘Ge 
Summary of Cost of Working the Road.—Main Stem. F 

1. Maintenance of road, - - $258,385°19 

2, do. of machinery, . - 151,143°31 

3, Conduct of transportation, - 215,614°34 

1, General expenses, - - 20,626 °35 


Making a total amount of $645,769°19 


The total expenses charged in the treasurer’s accounts are $662, 106°50;— 
more than the amount just stated by $16,337°31, which is due to materials 
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on hand for future use, and to the increase in a portion of them during the 
ear. 
: The gross receipts of the year being $1,213,664°57, and the actual ex- 
penses $645,769-19, the nett earnings of the road were, consequently, 
$567,895: 38, which is8°11 per cent. upon the nominal capital of $7,000,000. 
The expenses have been 53 2, per cent. of the entire receipts, as the 
two stand above. But if that share of the expenses incurred for improve- 
ments of a permanent kind, and forming no part of what is proper to be 
laid aside to cover depreciation, be treated as capital, then there should be 
deducted from the expenses above stated, the sum of not less than $50,000, 
thus reducing them so as to form but 48} per cent of the gross receipts of 
the year. 
Washington Branch. 


Revenue.—The receipts of this road for the year ending Sept. 30, 1848, 
were as follows: 

From passengers, - - $194,740-20 

From tonnage, 40,126-88 

From mail, = - 10,032-00 


Total receipts, - - $244,899-14 


Expenses.—The expenses above set forth are summed up as follows: 
1. Maintenance of road, - - $33,826-80 
. Maintenance of machinery, - 16,256°47 


2 
3. Conduct of transportation,  - 26,865°89 
4. General expenses, - 10,325:00 


Making a total of - - $90,274°16 
Leaving an excess of receipts amounting to $154,624-98 


And the proportion of expenses to gross income would be 37 per cent., 
and the profits would be 9% per cent. on the capital of $1,650,000. 


Trade of the Road.—.Main Stem. 


Eastward Trade. 

General Produce.—It will be seen that the quantity of flour, grain, and 
meal, this year, is less than that of the last, by 163,760 barrels of the for- 
mer, or 28 per cent.; and 5592 tons, or 60 per cent. of the latter. The 
increase in tobacco has, however, been 1422 hogsheads, or 35 per cent., 
and of provisions 881 tons, or 25 per cent.; of live stock, the increase has 
been 48 per cent., or 3969 tons; in whiskey, the increase has been 411 
tons, or 60 per cent.; in lard and butter 263 tons, or 18 per cent. Iron 
has diminished 1529 tons, or 17 per cent. Granite, lime, and soapstone, 
have increased but 51 tons, being nearly stationary, and miscellaneous pro- 
duce, such as leather, bark, fire-wood, fire-brick, iron ore, &c., &c., have 
increased 1715 tons, or 28 per cent. 

Coal.—The amount of coal brought to Baltimore this year, has been 
66,289 tons, being 16,030 tons, or 32 per cent., more than the last. ‘The 
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means of transportation were adequate to a larger trade in this article than 
offered; the diminution of the demand, and various other causes, which 
must be of temporary continuance, having checked the operations of the 
mining companies of Allegheny county. 

On the whole, the eastward tonnage arriving in Baltimore this year, has 
fallen 1041 tons short of last year, or about § of 1 per cent., a reduction 
which, but for the coal trade, would have been much more considerable. 


Westward Trade. 


No detailed comparison with the previous year, in the various articles 
of this trade, can be made at this time, although that can be done in the 
next annual report, and afterwards, It may be stated, however, in the 
general, that there has been an increase of about 28 per cent. in the aggre- 
gate amount of merchandize of all kinds forwarded from Baltimore. The 
increase of transportation in that direction, is more to be desired than in 
the opposite one, whether we look at its effects upon the economy of trans- 
portation, or upon the revenue of the company and the trade of the city. 


Passengers. 


The number of passengers carried in the cars of the main stem, during 
the past year, from each station on the road, in each direction, is shewn in 
the appended table, lettered J, wherein is also exhibited the western travel 
to and from Pittsburg and Wheeling, Philadelphia and Baltimore, and the 
southern travel through Washington, as well as the local travel of the 
Washington road. 

The aggregate in the main stem cars will be seen to be 160,974 
While in the previous year it was 136,921 


So that the increase has been (18 per cent. or) 24,053 

Of the entire number of 44,538} western passengers, 19,0714 have 
started from, or stopped in, Baltimore, and 25,467 have come from, or 
gone to, Philadelphia. Making proper allowances for the travelers, who, 
starting from, or bound to, Philadelphia, nevertheless halt in Baltimore, 
and for those who, doing the same by Baltimore, have yet come from, or 
were going to, Philadelphia, these facts will shew how much the value of 
the Baltimore and Ohio Railroad, as a passenger line, depends upon its 
character as a general thoroughfare between the Atlantic and the Western 
cities, independent of the travel proper to Baltimore alone. It will be seen 
that the travel through Pittsburg numbers 29,451 passengers, and through 
Wheeling 15,087 passengers, or about 2 of the former to 1 of the latter. 
, The revenue from the several classes of passengers, is relatively as fol- 
OWS: 
rom western passengers to and from Pittsburg and Wheel- 

ing, (per cent. 46°76,) $207 ,964°50 
From southern passengers to and from Washington, (per 

cent. 1°15,) 5,124-20 
From other or local Washington travel, (per cent. 10°38,) AO, 203°21 
From local travel proper to main stem, (per cent. 41°71,) 185, 961°83 


Total revenue from passengers as before stated, $445,254°34 
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Civil Engineering. 
Washington Branch. 


Tonnage.—This, in the direction of Washington, consists of merchan- 
dize to that city, and limestone, &c., to the iron w orks on the line of the 
branch, or that of the Annapolis Railroad, and of cotton, &c., to the fac- 
tories;—towards Baltimore, manufactured ‘goods from these establishment s, 
and of iron ore, iron, &c. 

The number of tons hauled 1 mile upon the branch road, during the 
past year, was, eastwardly 610,078, and westwardly 629,679 ,—total 
1,239,657 tons 1 mile, for which tolls were received. Adding to this the 
‘istribution of the company’s fuel and materials, amounting to 67,729 tons 
1 mile, the total movement will appear to be 1,307,486 tons 1 mile. This 
is an incrense of 212,664 tons 1 mile, or 20 | per cent. over the previous 

year. 
’ The revenue from freight has been $1596-26, or 4,', per cent. greater 
than in 1847—about the same increase as last year. 

Passengers.—The total number carried during the past year has been 
170,196 for various distances, equivalent to 5,195,301 carried 1 mile. 
The southern passengers numbered 16,015 over the whole road, equiva- 
lent to 624,586 1 mile—and making about one-eighth of the whole number 
carried 1 mile, a smaller proportion than obtained last year. The revenue 
from passengers this year has been $35,338°21, or 22 per cent. more than 
last year, which may in a measure be due to the addition to the fare upon 
local travel, which constitutes seven-eighths of the whole passenger busi- 


ness of the road, and to the increase in which the improvement in the re- 
venue of the year has been mainly owing. 


Al New Truss Girder. 


The accompanying drawings exhibit the construction of a new trusseil 
girder, the invention of Mr. John McArthur, Jr., a young and ingenious 
architect of our city. 
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Fig 1 exhibits the plan, a and b being two separate girders, complete 
in themselves, trussed as in the elevation, (fig. 3.) Both these girders are 
securely bolted together, leaving a space between sufficient to clear the 
joints of the rods. 

Fig. 2 is a section, showing one of the sides lifted off, exposing the sus- 
pension rods. ‘The main rod, F, extends the whole length, furnished with 
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screws and nuts on both ends; this rod consists of three pieces, E F G; the 
piece F extends horizontally along the bottom of the girder, passing under 
and sustaining the bolts, N N, where a knuckle connects it with the parts 
E and G. ‘The centre rod, R, is connected, on either side of the centre 
bolt, A, to a saddle which passes under the bolt, having a longitudinal 
opening in the centre, sufficiently large to permit the main rod, F, to come 
in actual contact with the bolt A; the centre rod, R, is brought to the re- 
quired tension by the levers, X X, which are acted on by the perpendicu- 
lar rods and screws, 5 b; these levers are also opened on the lower ends, 
admitting the main rod, F’, to bear immediately against the bolts, N N, on 
which the levers turn. ‘The bolts upon which the rods strain, are secured 
by wrought iron anchors on the outside, (see A B C, fig. 3,) } inch thick, 
bolted through both sides. The main rod fora girder of this span, (45 
feet,) is intended to be 1} inch iron; the centre rod 1} inch. 

The following advantages are claimed for it: 

First, It possesses scarcely any elastic motion when the weight applied 
is moving or at rest, consequently there is no danger to the bearing walls 
or ceilings. 

Secondly, The strain, wherever the weight may be applied, is so dis- 
tributed, that there is no liability to fracture in any one place more than in 
another. 

Thirdly, Before the girder can deflect one inch in the centre, the main 
rod must lengthen a fraction over } inch. 

Fourthly, All the timbers used in the construction being small, there is 
less shrinking. 

And, fifthly, Great economy in space; the whole elevation required for 
a span of 50 feet, being only 3 feet. 

An experiment was tried on one of these girders, 45 feet in length be- 
tween the bearings, in August, 1848. It was raised to its place on the 
walls, and a rod fitted accurately between it and the floor beneath; a weight 
of ten tons was then suspended immediately to the centre. It was found, 
by applying the rod, that the distance between it and the floor was still the 
same, shewing conclusively that no deflection had taken place, nor has any 
taken place since. Mr. McArthur is convinced that the result would have 
been the same, had a much greater weight been applied. 

The cost of this girder was about $180. The dimensions of the timbers 
are marked on the accompanying drawing. 


AMERICAN PATENTS. 


List of American Patents which issued in the month of October, 1847, 
with Exemplifications by Cuartes M. Ketter, late Chief Examiner of 
Patents, in the U. S. Patent Office. 


1. For an Improvement in Lard Lamps; Thomas Sewell, City of New 
York, October 2. 


The nature of this invention consists in having a tube, which extends 
down into the lard, and placed between the two wick tubes, and opening 
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into them near the top, to conduct the heat given out by the flame or flames, 
to keep the lard in a melted state, and supply it to the wick or wicks, from 
the central tube, through the openings near the top thereof, whereby the 
lard, or other fat to be burned, is supplied to the wick or wicks in a more 
fluid state, than by any other arrangement with which I am acquainted. 

Claim.—‘ What I claim as my invention, and desire to secure by letters 
patent, is the employment of a conducting tube, substantially as described, 
in combination with, and opening into, the wick tube or tubes, at and nea: 
the top thereof, for the supply of highly heated and fluid lard, &c., to the 
wick, substantially as described.” 


2. For an Improvement in Water Wheels; William Simpson and Horace 
Adams, Langdon, Sullivan county, New Hampshire, October 2. 


Claim.—‘‘What we claim as our invention, and desire to secure by let- 
ters patent, is the combination of the tapering channels, sunk in the plate, 
and the curved buckets, formed on the upper surface of the plate, and near 
its periphery, with the plate; the whole being combined, arranged, and ope- 
rating in the manner and for the purpose set forth.” 


3. For an Improvement in Flood Fences; William Miller, Orrstown, Frank- 
lin county, Pennsylvania, October 2. 


The patentee says,—‘The nature of my invention and improvement 
consists in a new and useful mode of constructing panels of fencing, so 
that they shall rise by the force or power of a flood, or running stream of 
water, acting against them, and sliding over inclined planes, and turning 
on the lower rail, in the manner of a hinge, a quarter of a circle, and lying 
upon the surface, or in the water, and allowing the flood to pass over it, 
between the posts, without doing any injury to the posts, and when the 
flood has subsided, allowing the farmer, or other person, to raise the panel 
on its centre with very little trouble, to restore it to its position—the upper 
rail to be made V-shaped on the under side, and resting in corresponding 
notches or grooves, also made ofa V shape, in the tops of the posts; the 
whole being made of clay burnt in a kiln of artificial stone, common pine 
or other boards, and chesnut posts and rails, or other more suitable, cheap, 
and durable material.” 

Claim.—‘‘What I claim as my invention, and desire to secure by letters 
patent, is the combination of the falling safety flood panel with the V 
grooved posts, constructed, arranged, and operating in the manner and for 
the purpose described: that is to say, I claim the combination of a rising 
and turning close panel, composed of two horizontal parallel rails, placed 
at a suitable distance apart, and united by vertical plates or boards—the 
upper rail being made of a V shape on the under side at the ends, fitted 
into corresponding shaped grooves made in the tops of the posts, so that 
when a pressure of water comes against the vertical boards, the said rail, 
with the boards, is caused to rise or slide up over the inclined sides of the 
notches to the top thereof, and back over the same in the direction of the 
running water, and fall down into the same, suffering the water to pass be- 
tween the posts, without doing any injury to the fence;—the lower rail 
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being made with round tenons, that enter oblong mortises in the posts, a 
little wider than the diameter of the tenons, and considerably longer, so 
that the panel will be permitted to rise vertically, and turn therein in falling 
back, but will be prevented from leaving the mortises by the said tenons, 
until the flood subsides, when the panel 1s lifted to a vertical position and 
restored to its former place,—the parts composing the combination being 
made of wood, clay, moulded and baked, or of any suitable material for 
the purpose intended.” 


4. For an Improvement in Smut Machines; Daniel Pease, Jr., Floyd, 

Oneida county, New York, October 2. 

Claim.—‘*What I claim as my invention, and desire to secure by letters 
patent, is the peculiar construction of the case, as described, being made 
in two sections, the one of small diameter, with ribs and perforated plates, 
extending beyond the sides, — wind guides, the other section large 
and smooth, in the manner described, in combination with the revolving 
cylinder of large and small wings, corresponding thereto. 

‘Second, I claim the manner of arranging the openings for the discharge 
of the smut, with the sloped sides, protruding outwardly from the interior 
of the cylinder. 

“Third, I also claim the construction of the receiver, having the trian- 
gular and rectangular guards, and the oblique space between them, in com- 
bination with the vibrating spreaders, arranged and operated in the manner 
set forth. 

“Fourth, I claim constructing the spout with parallel vertical partitions, 
set in advance of each other, for the purpose of distributing the wind from 
the narrow fan in a broad sheet, in the spout, before reaching the grain in 
its descent from the spreader, as before described.” 


5. For an Improvement in Composition for Door Knobs, §c.; John Harri- 
son, Stillwater, Saratoga county, New York, October 2. 


The patentee says,—‘*This improvement consists in the use and process 
of compounding the following materials, viz:—l1st, Bone, calcined, and 
pulverized, and ground, 10 parts; 2d, black flint, do. do., 4 parts; 3d, 
crystal felspar, do. do., 10 parts; 4th, granite, do. do., 10 parts; 5th, Vermont 
white sand, do. do., 10 parts; 6th, China clay, do. do., 11 parts; 7th, chro- 
mate of potash, do. do., 1 part; 8th, litharge, do. do., 1 part; 9th, antimony, 
do. do.,1 part; 10th, chrome green, do. do., 1 part; 11th, oxide of iron, do. 
do., 3 parts; 12th, oxide of tin, do. do., 1 part; 13th, oxide of zinc, do. 
do., 1 part; 14th, oxide of manganese, do. do., 4 parts. The above arti- 
cles are calcined, pulverized, and ground in water, and constitute the body, 
and everything necessarry for the manufacture of articles.” 

Claim.—‘“I claim the application of the materials above specified, in 
certain proportions, and a specific and original method of compounding the 
same, as applied to the manufacture. I also claim to be the sole and ori- 
ginal inventor, as applied to the manufacture of fossil granite knobs, can- 
dlesticks, knife handles, whip mountings, cane heads, &c., of the process 
from which they derive their peculiar beauty and excellence, combined 
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with the essential and desirable property of durability, inasmuch as atmos. 
pheric influence cannot, as in the case of the ordinary earthen knob, under 
any circumstances, deteriorate the essential properties of the compound.” 


6. For an Improvement in Fire rms; L. H. Gibbs, Oberlin, Loraine 

county, Ohio, October 2. 

The patentee says,—*The nature of my invention consists in making 
the breech stock of the gun tubular, the tube communicating with the breech 
of the gun barrel, for the purpose of receiving a number of shot-charged 
cylinders, in such a manner as that, as one is discharged of all its loads, it 
may be easily and quickly taken from the gun, as herein set forth, and an- 
other cylinder made to take its place, by simply dropping the muzzle of 
the gun.” 

Claim.—‘*What I claim as new, and desire to secure by letters patent, 
is the tubular breech stock, communicating with the bore of the barrel, for 
containing a series of shot-charged cylinders, combined with the springs, 
the retaining tumbler, the sliding discharging cover, the revolving tumbler, 
and the spring, substantially as set forth. I also claim the manner of pres- 
sing and retaining the shot-charged cylinders firmly against the breech of 
the barrel, by means of the tumbler, the screw-rod, the nut, and the lever, 
as set forth.” 


7. For an Improvement in Cast Iron Chairs; Jordan L. Mott, City of New 

York, October 2. 

Claim.—‘* What I claim as my invention, and desire to secure by letters 
patent, is, First, Making the seat of cast metal chairs or stools, concave 
or dished in all directions, from the rim towards a point midway, or nearly 
so, between the sides, and nearer the back than the front, to fit the anatomy 
of the body, and to give more support thereto, substantially as described; 
and, in combination therewith, I also claim making the seat thus formed 
of open work, for the discharge of water as described. 

Second, I claim casting the seat with a depression in the deepest part 
of the concave, and covering it with a cap plate, the upper surface of which 
is a continuation of the curved plane of the seat, in combination with the 
plate or disk of the pedestal, made with holes, through which the cap plate 
can be secured to the seat, after the seat has been secured to the spindle 
on which it turns, and also for the escape of water that may leak through 
the joints of the cap plate, substantially as described. 

‘And, finally, I claim making the pedestal a hollow, in combination 
with a stake of corresponding form, driven in the ground substantially as 
described, so that it can be held permanently in place, and not affected by 
frost or change of seasons.”’ 


8. For an Improvement in Looms; Richard Collins, Cabotsville, Hampden 
county, Massachusetts, October 2. 
Claim.—‘*What I claim as my invention, and desire to secure by letters 
patent, is, First, The method of working the picker staves as described, 
by means of a worm, so constructed as to draw back the picker staves 
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gradually, during the whole revolution, by coming into direct contact with 
the staves; and throwing the shuttle by means of springs, constructed and 
arranged in the manner and for the purpose set forth. 

“Second, I claim constructing the picker in the manner described, by 
forming a metal socket on the end of the picker staff, and inserting therein 
a piece of leather, or other suitable material, by w hich a cheap and sub- 
stantial picker is made. 

“Third, I claim the apparatus for moving the harness, consisting of a 
bottom roller, to which the harness is attached, which is turned by a seg- 
ment rack, moved by an eccentric on the second shaft, substantially in the 
manner described, by which a great saving is made in the harness and 
warp, and the ordinary cam shaft is dispensed with. 

“Fourth, I claim regulating the tension of the warp in the manner sub- 
stantially as described, causing the weight gradually to approach the ful- 
crum of the shaft, by revolving said shaft or lever, on which a screw is 
cut for that purpose, in the manner set forth.” 


9, For an Improvement in Making Splints for Baskets; Abraham and Gar- 
ret Van Riper, Bergen county, New Jersey, October 2. 
Claim.—‘‘What we claim as new, and of our invention, and desire to 

secure by letters patent, is the particular arrangement and combination of 
the respective parts, by which the reversing motion of the cutting knife is 
effected, and the machine thereby adapted to the cutting of stuff of different 
lengths, as set forth; said combination consisting principally of the vertical 
bar, attached to the stock or knife carrier, and the slide operating on the 
vertical posts, so as to cause the bar that embraces the belts, to shift said 
belts, under an arrangement of parts substantially the same with that herein 
set forth. We donot claim to be the inventors of a reversing motion, such 
motion being common to many machines, but we limit our claim as above 
set forth, to the particular combination by which we have adapted it to our 
machine, not intending, however, to limit ourselves to the exact form of 
the respective parts, but to vary these as we may think proper, whilst we 
attain the same ends by means substantially the same.” 


For an Improvement in Distilling Turpentine; R. F. Smith, Charleston, 

South Carolina, October 2. 

The patentee says,—‘*The nature of my invention consists in providing 
a machine for accelerating the distillation and evaporation of substances 
subjected to heat, for saving from burning and discoloration, the gaseous 
and other evaporations, as well as the residues left after these are thrown 
off, and for the increased safety in the process of distillation, particularly 
of resinous juices, by checking their rising tendency in the vessels in boil- 
ing,”? 

Claim.—‘* What I claim as my invention, and desire to secure by letters 
patent, is the application of the shaft, with its appendages, to the distilla- 
tion of turpentine, in the manner described, or any other substantially the 
same, not confining myself to the form of the stirring apparatus.”’ 
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11. For an Improvement in Chronometric Locks; John Y. Savage, City of 

New York, October 9. 

Claim.—* What I claim as my invention, and desire to secure by letters 
patent, is the manner of securing the doors of bank vaults, safes, and other 
stauctures of a like character, by placing within such structure a time piece, 
which may be so set, as to cause the bolt or bar by which the door is fas- 
tened to slide back, under an arrangement of parts set forth: that is to say, 
by the action of the lever or arm, the roller, the pulley and weights, and 
the crank pin, operating on the bolt as set forth; the whole combination 
and arrangement being substantially the same with that herein made known; 
together with such variation in the form or connexion of the respective parts, 
as may be made therein without altering the principle of action, producing 
a like result by means substantially the same.” 


12. For an Improvement in Grain and Straw Separators; Hiram Berdan, 
Plymouth, Wayne county, Michigan, October 9. 


The patentee says,—“The nature of my invention consists in combining 
an open and a close endless belt, revolving at different velocities, the one 
inside of the other, by which the grain is separated from the straw, after 
being threshed in a common threshing machine, and the straw conveyed 
from the machine, and the grain conducted to a fan or other place.” 

Claim.—‘‘ What I claim as my invention, and desire to secure by letters 
patent, is the combination of an open and close endless belt, revolving the 
one inside of the other, at different velocities, for separating the grain from 
the straw, after being threshed; said conveyors operating in the manner 
and for the purpose described, by which the straw and grain are separated 
more effectually, and more rapidly, than by any other description of grain 
and straw separator in use; the straw being shaken and thrown from the 
machine, whilst the grain is delivered quietly into the conducting spout, 
without waste, by reason of this peculiar arrangement and operation of the 
conveyors as aforesaid, whilst the spaces between the slats are kept open 
and free, for the grain to pass through to the close conveyor, and the space 
between the conveyors prevented from clogging.” 
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13. For an Improvement in Machinery for Rolling and Twisting Iron; 
Horatio Ames, Salisbury, Litchfield, Connecticut, October 9; English 
Patent dated 29th July, 1847. 

Claim.—“ What I claim as my invention, and desire to secure by letters 
patent, is, First, The method herein described, of heating iron to increase 
its toughness or durability for certain purposes, such as railroad bars and 
ties, &c., by subjecting it, while in a highly heated state, to the compound 
operation of drawing and twisting, substantially as herein described. 

“And I also claim in the machinery described, giving to one set of rollers 
a rotary motion on their axes, and a rotary motion, at right angles thereto, 
on the axis of the bar of iron, when this is combined with another pair o! 
rollers that have simply a rotary motion on their axes, substantially as de- 
scribed, whereby the bar of iron, in a highly heated state, is drawn and 
twisted as described.” 
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14. For an Improvement in Cooking Stoves; John T. Davy, Troy, Rensse- 

laer county, New York, October 9. 

Claim.—‘* What I claim as my invention, and desire to secure by letters 
patent, is the combination of the flue between the fire chamber and the re- 
turn flue, with the summer arrangement, in the manner set forth, and con- 
structed substantially as herein described. I also claim the employment 
of the flue formed by the plate, (on,) in combination with the ventilator 
to the stove oven. Lastly, I claim the damper in the inclined piece, con- 
nected with the upper and lower fire or summer arrangement, for the pur- 
pose above described.” 


15. For an Improvement in Jointed Pipes for Steam, &c.; Lewis Kirk, 

Reading, Berks county, Pennsylvania, October 9. 

The nature of this invention consists in making the pipe, which is in 
two parts, one sliding on the other, with the outer extremity of each part 
provided with two curved branches, connected by means of packed turning 
joints, with a vertical pipe having a closed journal at the upper end, and 
an open packed journal at the other, which forms the connexion, in one of 
them, with the steam chamber of the boiler, and in the other, with the 
steam chest of the engine; in this way the sliding of the two parts on one 
another, will admit of the vibration of the two carriages, towards and from 
one another; the packed joints of the branch pipes, with the vertical pipe, 
will admit of a free vibration vertically, and the turning of the short verti- 
cal pipes on their two journals, will admit of the free vibration of the two 
carriages, horizontally, while the union of the three will admit of vibrations 
in any direction; the curved branches of each part of the jointed pipe, 
which form connexions with the vertical pipes, effectually preventing any 
tendency to break or strain the joints in these parts, while the connexion 
of the two vertical pipes with the steam chamber and chest, by the two 
journals, effectually protect them against al] tendency to break or strain. 

Claim.—‘*What I claim as my invention, and desire to secure by letters 
patent, is connecting the main pipe at each end, by means of two branches 
on opposite sides, when this is combined with the sliding joint in the main 
pipe, substantially as described, whereby the connexions of the main pipe 
with the vertical pipes, and the vertical pipes with the boiler and engine, 
or other vessels to be connected, are sustained against any tendency to 
strain or break, and the openings or passages are retained of the same re- 
quired size at all times, while the two bodies thus connected are free to 
vibrate in all directions, without interrupting the flow through the pipe, as 
described.” 


16. For an Improvement in Furnaces for Manufacturing Steel; Simon 

Broadmeadow, City of New York, October 9. 

The patentee says,—‘‘My improvement in the structure consists in closing 
up the side flues, at the top of the coffer, and not allowing the flame to 
pass through them into the arch, but conducting it up each end of the cof- 
fer, (through temporary flues made when building up the ends after charging 
the oven,) into and along the arch to the centre, over which is the stack, 
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having a damper at the top, thus allowing the flame a greater opportunity 
of extending itself, and diffusing the heat more generally than by the oli 
plan. When the fuel used in firing has partially spent itself, I nearly close 
the damper, by which means the heat is forced into the side or dead flues, 
and enables me to obtain a greater amount of heat from the same fuel, 
which would otherwise escape through the chimney.” 

Claim.—** What I claim as new, and desire to secure by letters patent, 
is the closing of the side flues at the top, and passing the smoke and flame 
through flues at each end of the oven, into and along the arch, to the 
centre, and thus into the chimney.” 


17. Foran Improvement in Ornamenting Book Covers; William Mc Adams, 

Albany, New York, October 9. 

Claim.—‘* What I claim as my invention, and desire to secure by letters 
patent, is the peculiar process of ornamenting the covers of books, as de- 
scribed: that is to say, by first indenting the outlines of the required figures 
on the covers, by metallic dies, to prevent the spreading and mixing ot 
the colors, and then stamping the colors, by means of soft porous wooden 
stamps, made wall-sided, as set forth, by which the ends above stated are 
attained.” 


18. For an Improvement in Doubling, Twisting, and Reeling Silk; Frank 
Cheney, Manchester, Hartford county, Connecticut, October 9. 
Claim.—‘*What I claim as my invention, and desire to secure by letters 

patent, is the combination of a reel, by means of a band wheel, with a 
catch on its inner surface, and a cog wheel on the shaft of the reel, con- 
nected by an endless band with a doubling and twisting machine, for 
doubling and twisting threads of any kind, the whole so combined as to 
enable you to double, and twist, and reel threads, by the same machine, 
which machine is combined and operated as set forth.” 


19. For an Improvement in Cap Cutting, and Levelling Leather; Henr; 
Underwood, Tolland, Tolland county, Connecticut, October 16. 


Claim.—“I claim as new, the method of cutting caps, or scarfing leather, 
by a cam motion, single or spiral, applied to a gauge, in such a manner 
as to gradually decrease the thickness of leather drawn between it and a 
knife, making it tapering, and of any desired length; this motion, i. e. cam 
motion, being connected by gearing, gangs of pulleys, cones, or by any 
mechanical method, with the motion by which the leather is drawn through 
between the gauge and knife.” 


20. For an Improvement in Portable Swings; Charles Luxton, City of New 

York, October 16. 

Claim.—*‘I do not claim the construction of the frame, pendulous arms, 
branches, nor swing car, they having been in use many years; but what ! 
do claim as origiual, and desire to secure by letters patent, is the combi- 
nation of the bent rod and cylindrical rollers, with the swing frame, car, 
and cords, as described.” 
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21. For an Improvement in Welding Cast Iron to Malleable Iron or Steel; Ry . 
Mark Fisher and Wm. Martin, Jr., Newport, Penobscot county, Maine, 
October 16. 


The patentees say,—‘‘Our invention consists in the manner of forming 4 
the gates or jets, through which the molten iron passes into the flask, a 
which is such as that it shall not be poured directly on to the piece of cast ; ae 
steel with which it is to unite, but that it shall flow over its prepared sur- 2 


face laterally, and be made thereby, as it were, to wash it; by this means 
fresh particles of the molten iron are brought into successive contact with 
every portion of the face of the steel or wrought iron, and whilst the flux 
protects the metal from oxidation, all foreign matter is completely removed, 
and the union of the two metals is perfect. In the moulding of some ar- 
ticles, it will be necessary to form a recess in the sand, to receive the a 
waste metal that has been allowed to flow over the cast steel; but where 4 
there are a number of similar articles in the flask, every competent founder 
will be able to arrange the jets, as that the molten metal will pass from ae 
one prepared piece of steel or iron to the other in the first instance, and ae 
as the flask fills, the articles will be perfected without the necessity of any . 
receptacle for waste metal.” 

Claim.—‘*We limit our claim to improvement to the so forming the 
ets, through which the molten iron passes into the flasks, as that the 
molten metal shall flow laterally over the surface of the prepared steel, 
t prepared wrought iron, for the purpose and substantially in the manner 
herein made known.” 


22, For an Improvement in Cotton Presses; Charles Gardiner, Richmond, 


Dallas county, Alabama, October 16. * 
Claim.—‘* What I claim as my invention, and desire to secure by letters os 
patent, is the manner in which [ communicate motion and power from Re: 
he driving shaft to the platen, through the medium of the pinion, cog e 


wheel, connecting arms, platen legs, and fulcrum bearing rollers, com- i 
ined and operating with, each other substantially as set forth.” . 


23. For an Improvement in Lubricating Compounds; Lewis Kirk and John 
Dodsworth, Reading, Berks county, Pennsylvania, October 16. me | 
The nature of this invention consists in mixing together, under a high 

legree of temperature, (say 500° Farenheit’s scale,) whale or other oil, 

rd, or other like or equivalent substance, with coal tar or asphaltum, or 
with both. 

Claim.—‘*What we therefore claim as our invention, and desire to se- 
cure by letters patent, is combining together, under a high degree of heat, 
whale or other oil, or lard, or other like or equivalent substance, with 
isphaltum, or with coal tar, or with both together, substantially as de- 
cribed, and thereby producing a compound for lubricating machinery 
which we find, by experience, to prevent friction and heating better than 
any other substance or substances known to us.”’ 
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24. For an Improvement in Planing Machines; Andrew Caldwell, Lex- 
ington, Fayette county, Kentucky, October 16. 


Claim.—‘* What I claim as my invention, and desire to secure by letters 
patent, is the manner in which [ construct the planing or turning wheel, 
for operating on the surface of the plank, viz. giving the bit curved cut- 
ting edges at the ends, which serve as gouges or roughers, and doub; 
cutting or smoothing edges, extending from the curves at the ends, to a 
little past the centre of the same, and securing the bit to the face of a 
wheel, or cross head, substantially as set forth.” 


25. For an Improvement in Reaping Machines; C. H. McCormick, Stee] 
Tavern, Rockbridge county, Virginia, October 23. 


The nature of this improvement consists in placing the driving whee! 
further back than heretofore, and back of the gearing which communicates 
motion to the sickle, which is placed in a Jine back of the axis of the 
driving wheel, the connexion being formed by means of a lever and con- 
necting rod, thus placing the cog gearing, which operates the crank, for- 
ward of the driving wheel, for the purposes described, and also bringing 
the driving wheel sufficiently far back to balance the frame of the machin 
with the raker on it, and make room for him to set or stand on the frame 
back of the driving wheel, and with his back to the horses, so that, from 
this position, and the placing of the reel farther forward than heretofore, 
and making it shorter, together with the employment of a wheel board or 
guide, which prevents the grain from passing under the machine, or into 
the gearing, thereby avoiding the necessity of a long reel, he can rake of! 
the grain with a sweep of his rake, (having the free use of his body an 
arms,) in a curve of which his body is the centre, and thus lay the grain 
on the ground with the heads outwards, at right angles to the swarth, 
which cannot be done if the raker walks on the ground by the side of the 
machine, as heretofore, for then the sweep which he makes with his rake, 
relatively to the motion of the machine, lays the grain on the ground with 
the heads oblique, instead of at right angles with the swarth, as with tl 
improved mode. 

Claim.—‘‘ What I claim as my invention, and desire to secure by letters 
patent, as improvements on the reaping machines secured to me by let- 
ters patent, bearing date the 21st of June, 1834, and the 21st of January, 
1845, is placing the gearing and crank forward of the driving wheel, for 
protection from dirt, &c., and thus carrying the driving wheel further back 
than heretofore, and sufficiently so to balance the rear part of the frame, 
and the raker thereon, when this position of the parts is combined with 
the sickle, back of the axis of motion of the driving wheel, by means o! 
the vibrating lever. And I also claim as my invention, the arrangement 
of the seat of the raker, over the end of the finger piece, which projects 
beyond the range of fingers, and just back of the driving wheel as de- 
scribed, in combination with, and placed at the end of, the reel, whereby 
the raker can set with his back towards the team, and thus have free ac- 
cess to the cut grain laid on the platform, and back of the reel, and rake 
it from thence on to the ground, by a natural sweep of his body, and la) 
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it in a range at right angles with the swath, as described, thereby avoiding 
unevenness and scattering in the discharge of the wheat, as well as accom- 
plishing the same with a great saving of labor.”’ 


26. For an Improvement in Sawing Hand Rails for Stairs; John Brown, 

Memphis, Tennessee, October 23. 

Claim.—‘*What I claim as my invention, and desire to secure by letters 
patent, is the mode of scribing and cutting hand railing for stairs and 
other purposes, substantially in the manner described: that is to say, by 
fixing the piece of plank from which the hand rail is to be cut, at the re- 
quired angle of inclination with a horizontal plane, determined by the pitch 
board, or other means, and scribing with the aw] applied to the plank, the 
required shape of the face mould designed for the twist or segment of 
the wreath of the desired hand rail, and then passing the saw through the 
same in the manner described, whether the several parts be arranged as 
described, or in any other mode substantially the same, by which analo- 
gous results are produced.” 


27. For an Improvement in Laying Roving ia Cans, §c.; Joseph W. 

Strange, Taunton, Bristol county, Massachusetts, October 23. 

The patentee says,—‘*The nature of my invention consists, First, In 
the combination with the coiling apparatus of a mechanism, by which the 
coiling apparatus may be revolved, so as to put any required degree of 
twist in the roving, before it (the roving) is introduced into the can. Se- 
cond, In the manner in which I have combined and arranged together, 
three cams or hollow cylinders, and certain appendages thereto, by which 
I am enabled to introduce the roving into the interior of said cans, and 
pack it therein in eccentric helices. ‘Third, In the manner in which I 
have combined and arranged three hollow cylinders or cans, and certain 
appendages thereto, by which I am enabled not only to introduce a sliver 
or roving into one of them, and pack it therein in eccentric helices, but 
at the same time put any required degree of twist in said roving.” 

Claim.—‘* Having thus described my improvements, that which I claim 
is the combination with the coiling apparatus, such mechanism, as will 
enable me to impart to the whole of it such a rotary motion on the verti- 
cal axis of the can, into which the roving is laid or coiled, as may be ne- 
cessary to produce a twist in the roving as described. I also claim the 
manner in which I have combined three cans or hollow cylinders, and their 
appendages, consisting of the cap plate, toothed wheel, endless rack, ap- 
plied to the outer can, together with the respective shafts and pulleys of 
the cans, or any mechanical equivalents therefor, so as to operate together, 
and lay or twist and lay the roving in a can, as specified, meaning also 
to claim, in its application to such a combination, the endless rack, whether 
made stationary, or so as to rotate as described, and whether applied to 
an outside can or other equivalent.” 
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28. For an Improvement in Bolts for Doors; William Wheeler, Troy, New 
York, October 23. 


Claim.—‘‘Having thus fully described my new manufacture of bolts 
for doors, what I claim as new therein, and desire to secure by letters 
patent, is the making the whole of the instrument, with the exception of 
the sliding bolt itself, and the staple that is to be fastened to the door frame, 
of one piece of malleable metal, by bending the same, and by making a 
perforation therein, to receive, and to allow of the play of the knob, as 
set forth.” 


29. For an Improvement in Machinery for Making Weavers’ Harness; 

Kassimer Vogel, Lowell, Massachusetts, October 2 

Claim.—‘‘ What I claim as new, and desire to secure by letters patent, 
is, First, The manner of arranging ‘and combining the cylinders, so as to 
operate in the manner described, the yarn from the spools passing up to, 
and being wound on, said cylinders, as it is doubled, and twisted, and 
interlocked; the cylinders being also carried regularly forward, by means 
of the leading or guide screws, so that the whole harness is formed by the 
successive winding of the headles, and these respective combinations. | 
claim, whether the parts be formed and arranged precisely in the manner 
set forth, or in any other that is substantially the same in principle, effect- 
ing the same ends by means substantially the same. _ | also claim the com- 
bination of the respective parts of this apparatus, arranged as described, 


by which the respective threads are all doubled, twisted, and braided to- 
gether, to the required extent, and then formed into two distinct coils, by 
doubling and twisting alternately, in the manner and for ‘he purpose set 


forth.” 


30. For an Improvement in Cotton Thinning Ploughs; W infield Crichton, 
Dimon Grove, Brownswick county, Virginia, October 2: 


The patentee says,—‘‘The nature of my invention consists in the con- 
struction of a cotton thinning plough, by which a cotton field may b: 
cleaned and thinned, and regularly divided in hills, as described, by on 
operation of said plough, av oiding the troublesome and expensive slow 
mode of doing-it by hand, and the hoe.? 

Claim.—“What I claim as my invention, and desire to secure by letters 
patent, is placing the cutter in the rear of the driving axle and ploughs, 
and outside of the frame, as herein set forth.” 


For an Improvement in Regulating the Speed of Drawing Heads; Hug! 
MacLean, Paterson, Passaic county, New Jersey, October 23, 
The patentee says,—“The nature of my invention consists in providing 
a more speedy and effectual means of changing the gearing, so as to give 
an increased or decreased speed to the front roller, so that an even and 
uniform thread shall be produced, whether one, two, or more cards are 
running, to produce the sliver even, without limit to the number of such 
cards,” 
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Claim.—“What I claim as my invention, and desire to secure by letters 
natent, is the peculiar combination of the tubular shaft, with their gear 
and driving wheels, for giving to the front roller of “railway drawing 
heads,” different rates of speed, without changing the velocity of the 
driving power; the whole being combined and operating as set forth.” 


32. For an Improvement in Bedsteads; Samuel Fahs and A. H. Seckman, 

York, Pennsylvania, October 30. 

The patentees say,—“The nature of our invention consists in attaching 
the side or long rails to the posts, by means of hinges, so as to enable us 
to fold the bedstead together, and thus to carry it from one room to another, 
or, in case of fire, to carry it out of the house without taking it apart, and 
without taking off the cords or slats.”’ 

Claim.—* What we claim as our invention, and desire to secure by letters 
patent, is the particular manner of securing the side rails to the posts, by 
the combination of the hinges, the projecting irons or eyes, and the keys, 
viz. securing the hinges to the upper side of the ends of the rails, and the 
forming a recess in the under side of the same, for the reception of a por- 
tion of the eyes, for the purpose of securing the rail, and preventing the 
oe from being warped and broken, by the springing and turning of 

he rail, when subjected to severe strain.’ 


For an Improvement in the Rotary Steam Engine; A. & D. Buffum, 
City of New York, October 30. 


Claim.—* W hat we claim as our invention, and desire to secure by letters 
patent, is the peculiar relative position of the revolver and the gate valve, 
during the passage of the point of the revolver by the face of the valve: 
to wit, the point of the revolver running in continuous contact with the 
face of the valve, and the opening edge of the valve, during the same 

time, (as at all times,) continuing in eontact with the surface of the revolver. 

“Secondly, The concave instead of the cylindric form of the central por- 
tion of the revolver, adapted to the application of a larger quantity of steam 
to act on the leverage of the revolver, and, at the same time, admitting 
such breadth to the ellipsis of the revolver, as to secure a very gradual 
ind easy movement to the valves, and also allowing a more free escape 
lor the expended steam. 

“Thirdly, The location of the escape holes in the open vacuum space, 
between the outer surface of the central portion of the revolver, and the 
circle of the inner surface of the enclosing cylinder, in the plates which 

cover the ends of the cylinder, in combination with the revolver herein 
lescribed.” 


For an Improvement in Ship Building; David Brown, City of New 
York, October 30. 


Claim.—‘*What I claim as new, and as of my own invention, and de- 
sire to secure by letters patent, is the application of an auxiliary and in- 
ternal iron frame, between the two thwartship ranges of material, forming 
collectively each principal frame timber of a ship or vessel, conjointly 
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with the constructive arrangement for rendering the same effective in 
place and use, including the fitting and use of the key, to act similarly 
to the key piece of an arch, and including any variations that may be 
practical conveniences, without effecting mechanical changes; all applied, 
constructed, arranged, and conjoined, substantially as described. ‘The ap- 
plication of the lengthwise iron ribband ties, with their joints, the conjoin- 
ing therewith the diagonal crossed braces, and the constructing and placing 
these parts, so that they shall be united to, and compressed into, close 
contact with the principal frame timbers, and the ends of the beams, by 
the bolt-formed ends of the lodging-ties, or the bolt-formed ends of the 
interior plate beams, receiving nuts by which these portions of the struc- 
ture are secured together, including any variations that may be practical 
conveniences, without effecting mechanical changes, the whole applied, 
constructed, arranged, and conjoined as described.” 


35. For an Improvement in Fastening Door Knobs; William H. Mackrell, 

City of New York, October 30. 

Claim.—‘ What I claim as new, and desire to secure by letters patent, 
is the constructing the screwed end of the spindle with a mortice or slot, 
to receive a screw or pin, screwed or driven through the neck of the knob, 
and the mortise, so as to be supported at both ends, for the purpose of 
adjusting the knob in place, and preventing the handle from turning on 
the screw, as described.” 


36. For an Improvement in Manufacturing Wire Rope; Edward S. Town- 

send, Trenton, New Jersey, October 30. 

The patentee says,—‘*The nature of my invention consists in placing 
bobbins on radiating arms, projecting from a disk on the main shaft, which 
shaft is pierced with holes at its upper end, to receive the wires from the 
bobbins; through these holes the wires pass to ground rollers, (forming a 
tube adjustably weighted,) where they are firmly compressed and held, 
until, by the revolution of the main shaft, they are bent round each other 
to form a cord; by which arrangement, I, at this point, detect all imperfec- 
tions in the wires, and am enabled to hold on, and splice and solder the 
same. From this point the cord formed is taken away, by passing it 
around an adjustable or changeable drum, (geered positively and adjusta- 
bly,) which has tubing rollers, (like those before mentioned,) placed so 
as to hold the cord on the drum. By the first pair of tubing rollers I thus 
keep back the wild turn, yet allow the increased size of any part of the 
cord, (made so by soldering and splicing,) to pass the yielding rollers; and 
by the second set of tubing rollers, I produce greater adhesion to the drum 
which takes up the cord, gives greater uniformity to the laying of the 
twist, and rounds it as it passes on to a reel, which is connected to the 
foregoing machinery by belts or otherwise. In this way I succeed in mak- 
ing cord of good merchantable qualities, free of split, of blistered wires, 
and of wild turns, with an even lay of twist, round in form, and manu- 
factured at a greatly increased speed.” 

Claim.—‘‘What I claim as my invention, and desire to secure by letters 
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patent, is making wire cord or rope, by arranging the bobbins, with wire, 
on radial arms projecting at a suitable angle from a disk at right angles 
to the axis of the main shaft, by which the wire is fed and allowed one 
twist to every revolution of the main shaft, between the bobbins and the 
tubing rollers, as described, and thus obviating the complicated geering 
which would give the bobbins another revolution, contrary to the motion 
of the main shaft, to avoid any twist in the single wires; obtaining a greater 
speed and economy in manufacture, and preserving in the wire the turn, 
which bending the wires retains such a power, as detects those splits and 
blisters, or otherwise aap ey defects in the wire, which would in- 
jure the cord, and thus doing this at such a time as is most convenient to 
mend them, and make a more perfect and reliable article, in a manner no 
wise injuriously affected as to the fibre of the wire; and in combination 
with this, that arrangement of tubing rollers, suitably weighted, which 
holds the cord as the wires are passed round in forming, keeping back 
the wild turn from the cord, and yet allowing the increased size of wires, 
from splicing or soldering, to pass the grooves by the yielding of the lever 
and weight; and in combination with these, the tubing rollers, suitably 
weighted, which bear upon the cord as it passes round the drum geered 
to haul off the cord, so as to cause greater adhesion between the drum 
and cord, giving greater uniformity in the lay of the twist in the cord, and 
rounding it as it passes to the reel, with which it is connected with bands 
or belts, the whole being constructed as set forth.” 


37. For an Improvement in Machinery for Cleaning Snow and Ice from 
Railroad Tracks; Samuel Streeter, Detroit, Michigan, October 30. 


The patentee says,—‘‘On a frame in advance of the driving wheel, and 
supported by burden wheels, is, first, the double conical surface, with 
flanches to remove heavy obstructions. ‘The endless chain arrangement 
immediately follows, and removes the lighter substances, which have es- 
caped the double conical surface, and immediately in rear of this, and in 
front of the burden wheels, is a wire spring broom, which passes over the 
track, cleaning it for the burden wheels; immediately in rear of the burden 
wheels, are bur wheels, to cut the ice which is often formed where the 
track passes through a gorge or deep cut; these wheels are raised or de- 
pressed by a lever which may be acted on by steam, and at the will of the 
engineer; immediately following this, is a double spring rotary scraper, 
also acted on by a lever. Any ice formed under the snow, or between 
banks of the same, can be removed by this, and the steam, if necessary, 
be made to act on the lever. Immediately in rear of this, and directly in 
front of the driving wheels, is placed a rotary wire broom, also acted on 
by a lever in a similar manner, and it is used to clean the track of ice or 
sleet, and to brush off the ice that may have been cut, or thrown, or left 
on, by the preceding cutters.” 

Claim.—‘*What I claim as my invention, and desire to secure by let- 
ters patent, is the mode herein described, of connecting and combining a 
series of machinery, for cleaning obstructions from railroad tracks, the 
whole being constructed, arranged, and combined and operating substan- 
tially as set forth.” 
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38. For an Improvement in Horse Powers; Jonathan F. Barrett, North 

Granville, Washington county, New York, October 30. 

The patentee says,—‘*The nature of my invention consists in the pro- 
vision of ropes, to act upon a set of pulleys, combined as described, with 
the sweep and other parts for operation, and by which I effect the important 
object of saving a material part of the friction required in other horse 
power machines.” 

Claim.—‘* What I claim as my invention, and desire to secure by letters 
patent, is the combination and arrangement of the sweep with the semi- 
circle, and other arrangements for letting off, and taking on, the belts, as 
well as the combination of these parts with the belts and drums, inclusive 
of their several operations, as set forth, for the purpose of a horse or other 
power.” 


39. For an Improvement in Weshing Machines; D. Newton, Homer, Mor- 

gan county, Ohio, October 30. 

Claim.—‘*What I claim as my invention, and desire to secure by letters 
patent, is the manner of combining and arranging the additional fluted 
board, pendulous rod, and connecting rod between the usual vibratory 
pressing board, and the end of the wash box, so as to have a simultaneous 
movement with the same, towards or from the middle of the wash box, 
as the end of the lever is raised and lowered, for squeezing and turning 
the clothes, at every vibration of the lever, between said swing boards, as 
set forth.” 


40. Eor an Improvement in Water Wheels; J. M. Abels, Cats, Cayuga 

county, New York, October 30. 

Claim.—‘ What I claim as my invention, and desire to secure by letters 
patent, is the employment of a wheel, constructed so as to have the same 
quantity of water flowing through it at all times during its revolution, in 
combination with the valves on the breast of the shute, to prevent the es- 
cape of the water backwards, as herein set forth.’ 


41. For an Improvement in Boiler Plates Sor Cooking Stoves; Charles J. 
Shepard, City of New York, October 30. 


Claim.—‘*What I claim as new, and of my own invention, and desire 
to secure by letters patent, is the shape or form of the movable piece, as 
new in itself, and the combination therewith, of lift out pieces, of three 
different forms, to effect twenty or more different changes, such changes 
thereby producing the convenience of using seven different sizes of cull- 
nary or other domestic utensils, as described.” 


List of /Imerican Patents which issued in the month of November, 1847, 
with Exemplifications by Cuartes M. Ketter, late Chief Examiner of 
Patents, in the U. S. Patent Office. 

1. For an Improvement in the Portable Steam Pump; William Boardman, 
Jr., City of New York, November 6. 

Claim.—‘*What I claim as my invention, and desire to secure by letters 
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patent, is the combination of the steam engine with the two pumps, as set 
forth, viz: placing the steam engine cylinder between the two pump cylin- 
ders, with the piston rods of three cylinders all connected to the same cross 
head. I also claim the combination of the steam engine, and the pump 
cylinders, (connected as set forth,) with the hollow supporting beams, serv- 
ing as water ways to the pump cylinders, as set forth. I also claim the 
combination of the steam engine and pump cylinders, with the hollow 
beams, or induction water ways, and the eduction chambers or water ways, 
the whole constructed, arranged, and operating as set forth.” 


2. For an Improvement in the Washing Machine; William Younger, Hun- 

tingdon, Carroll county, ‘Tennessee, November 6. 

Claim.—*What I claim as new, and desire to secure by letters patent, 
is the combination, with the driving roller, of the toothed roller, fluted 
roller, and rubbing board; the board rubbing the clothes, and the rollers 
pressing upon and changing the position of the clothing, as they are re- 
volved, substantially in the manner set forth.” 


3. For an Improvement in Disconnecting Railroad Trains; Richard Hem- 

ming, Boston, Massachusetts, November 6. 

The patentee says,—*The object of this invention is to enable the brake- 
man or conductor of a train, to disconnect one or more cars from the train, 
or the whole train from the engine, at will and instantaneously, without 
incurring the risk or inconvenience attendant upon the present system of 
coupling.” 

Claim.—“ What I claim as my invention, and desire to secure by letters 
patent, is an apparatus for disconnecting railroad cars, by the use of the 
movable jaw, the lever, and the bolts, operating in connexion with the 
lever and the springs, in the manner set forth.” 


t, For an Improvement in Washing Machines; Joseph Hall, Otisfield, Cum- 

berland county, Maine, November 6. 

The patentee says,—“The operation I perform by means of a crank, at- 
tached to the upper fluted cylinder, which causes the apron upon which 
the clothes are laid, to revolve over the small rollers, and to pass between 
the fluted cylinders, where they receive the crimping, rubbing, and squeezing 
operation, and thence are carried to the opposite end of the box, where 
they are again saturated with water, and by a reversed motion of the crank 
are brought back, and again made to pass between the wash cylinders, 
and this is continued until the washing is completed.” 

Claim.—*What I claim as my invention, and desire to secure by letters 
patent, is the combination of the revolving endless belt and fluted rollers, 
substantially as set forth.” 


3. For an Improvement in Chimney Caps; William Creutzfieldt, Washing- 
ton City, D. C., November 6. 
The patentee says,—“The nature of my invention consists in furnishing 
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a smoke or ventilating flue, with an apparatus that shall cause a current 
constantly up said flue, by means of inclined revolving wings, that are put 
in motion by the wind when blowing in any quarter, without a directing 
vane, or other apparatus, that are always liable to be blown down by a 
high wind.” 

Claim.—* What I claim as my invention, and desire to secure by letters 
patent, is the revolving chimney cap, constructed as described, having 
spiral wings placed over a flue within a short cylindrical case, on the out- 
side of which are wings, acted on by the wind, by which the whole are 
caused to revolve when the wind is in any quarter, without a directing 
vane, as specified.” : 


6. For an Improvement in Stuffing Boxes; Thomas W. Allen and Charles 
W. Noyes, Green Bush, Rensselaer county, New York, November 6. 
Claim.— What we claim as our invention, and desire to secure by letters 

patent, is not the employment of metallic packing in a stuffing box gene- 
rally, but the employment of metallic packing, arranged, shaped, and com- 
bined in a peculiar way, viz: in a metallic matrix or cup, shaped and ar- 
ranged so as to allow the piston rod or shaft, passing through the stuffing 
box, liberty to vibrate laterally to a sufficient extent to meet the unavoid- 
able irregularities of the engine to which it may be applied, and at the 
same time support within it, conical shaped metallic rings, moving against 
and along the piston rod or shaft, as well as against and along its (the cups 
oblique surface, so that, as the inner surface of the packing rings wear 
away, the rings may, by the proper application of springs or screws, press- 
ing them in the direction of the axis of the piston rod or shaft, be advanced 
along the conical surface of the matrix, so as to maintain a perfect contact 
of surface, both with the piston rod or shaft, and with the matrix. We 
also claim the use of the said vibrating cup, without the metallic packing, 
in which case we use hempen or other packing in connexion with it.” 


7. For an Improvement in Machinery for Drilling Rock; P. T. Wightman 
and H. Vaughan, Greenwich, Kent county, Rhode Island, November. 
Claim.—“What we claim as our invention, and desire to secure by let- 

ters patent, is the combination of the drill described, with the wheel and 

inclined block, by means of the cord, whereby the drill is elevated, turned, 
and dropped.” 


8. For an Improvement in the Construction of Combination Locks and 
Keys; 8. L. Chase, Lockport, Niagara county, New York, November 6. 
Claim.—‘*What I claim as new, and desire to secure by letters patent, 

is, First, A series of concentric revolving tumblers, in connexion wit! 

which are placed a similar set of revolving wards, which are attached 
thereto, so as to be placed in a variety of positions in relation to the tum- 
blers, in the manner described, and so constructed that they can be turned 
without being deranged, in an attempt to pick the lock, but cannot be put 
into position to construct a false key, or be unlocked by the proper key, 
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without it is set to the proper numbers on the index to which the ward 
will correspond; the whole being constructed as set forth. 

“Secondly, I claim the method of fastening up the key-hole, by means 
of a movable escutcheon and catch bolt, as set forth, in combination with 
the apparatus for forcing the tumblers, for farther change of position, in 
drawing the bolt. 

“Thirdly, I claim throwing the projection on the bolt into the centre 
of the tumblers, as described, so that the wards can be disarranged when 
the door is unlocked, to prevent an impression being taken from them. 

“Fourthly, I claim the key for setting the revolving tumblers, con- 
structed as described, having a series of concentric indexes, for setting 
the disks and bits, which are then firmly connected by a screw bolt pass- 
ing through the centre of them, as set forth.” 


9, For an Improvement in the Railway Car Wheel; Frederick Harbach, 

Pittsfield, Berkshire county, Massachusetts, November 6. 

The patentee says,—‘*My improvement consists in the employment of 
a third circular plate, which I arrange between the circular plates, and 
which I cause to extend from a solid hub to the rim, and be connected to, 
or cast with or to, said hub and rim, in the same manner as are the other 
plates.” 

Claim.—‘*What I claim as my invention, and desire to secure by letters 
patent, is the combination of the middle plate with the two outer plates, 
and hub and rim, in the manner and for the purpose set forth.” 


10. For an Improvement in Car Wheels; Frederick Harbach, Pittsfield, 

Berkshire county, Massachusetts, November 6. 

The patentee says,—‘*The nature of my improvement consists in the 
manner in which I make the hub, viz: with a contractible chamber, where- 
by I can cast or found it, and not only obtain all the advantages of a solid 
or cylindrical hub, extending from one of the side plates to the other, but 
all those of a divided hub, without any of the disadvantages of the latter.”’ 

Claim.—‘‘I claim the improved mode of making that part of the hub 
which is between the two side plates of the wheel, viz: with a lateral ex- 
pansion and chamber, and in other respects substantially in the manner and 
for the purpose specified.” 


11. For an Improvement in Ice Cutters; J. B. Wilson, Malden, Middlesex 

county, Massachusetts, November 6. 

The patentee says,—‘“‘I form in the rear of the cutting edges of each 
chisel, a supplementary chisel, by grooving out the side of the chisel plate, 
and making of said groove a vent for said supplementary chisel, which 
shall increase in width as it retreats and opens into the discharging vent 
of the next main chisel.” 

Claim.—‘‘What I claim as my invention, and desire to secure by letters 
patent, is the supplementary chisel, and its discharging vent, as combined 
with, or applied to, each of the main chisels, and the discharging vent of 
the chisel in rear of it, the whole being substantially as specified. I am 
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aware that ice cutters have been made with guides, hinged or so connected 
with them, as to be caused to rest and move in a parallel groove to that 
which is to be cut; and therefore I do not claim a guide so combined with, 
or arranged upon, the ice cutter; but that which I do claim, is the rudder 
or guide, as applied in the rear of the ice cutter, and combined with it in 
manner as described, and for the purpose of causing the ice cutter, by the 
aid of the groove it is cutting, to cut in a straight direction.” 


12. For an Improvement in Hillside Ploughs; Wm. H. Babbitt, Waynes- 
borough, Green county, New York, November 6. 


Claim.—‘‘What I claim as new, and desire to secure by letters patent, 
is the swivel joint, which connects the sheath of the plough with the 
beam.” 


13. For an Improvement in Horse Shoe Machines; P. P. Read, Durham, 

Cumberland county, Maine, November 13. 

Claim.—‘‘I do not claim the invention of making horse shoes, by bend- 
ing the bar iron that forms the shoe, around a horse-shoe-shaped former, 
and pressing the crease and nail holes; but what I do claim, is the particu- 
lar manner of combining the sliding horse-shoe-shaped follower, or fuller, for 
bending the bar of iron around the former, to form the horse shoe, with 
the horse-shoe-shaped die, and spring bar, connected therewith, for stamping 
the crease and nail holes in the shoe, by the sudden blow of a falling 
weight, which again rebounds from the shoe, as soon as the weight com- 
mences to rise by the action of the windlass, rendering the fibres of the 
iron of which the shoe is composed, close, compact, tough, and lasting; 
the several parts of the said combination being made, arranged, and ope- 
rated substantially as set forth.” 


14. For an Improvement in Apparatus for Inhaling Ether, §c.; W.'T. G. 
Morton, assignee of Augustus A. Gould, Boston, Massachusetts, No- 
vember 13. 

Claim.—‘‘Having thus described our improved apparatus, that which 
we claim as new, and wish to secure by letters patent, is the system of 
induction and eduction valves, and openings of the mouth tube, (or any me- 
chanical equivalent for such valves and openings,) in combination with said 
tube and the vessel, and made to operate therewith, in the manner described, 
We also claim the supplying reservoir or apparatus, in combination with 
the evaporating vessel, the same being arranged and operating as set forth. 
We also claim the supporting or lip flanch, as combined with, or applied 
to, the mouth piece of the tube, and operating therewith in the manner set 
forth. And for the purpose of inhaling a due portion of atmospheric air, 
while breathing the etheric vapors, and preventing the escape of the vapors 
when the apparatus is not in use, we claim, in combination with the reser- 
voir, an air inlet or tube, and its valve, the whole being combined and 
operating as specified. And we also claim, in combination with the ves- 
sel, and its air inlet and exhaustion pipes or contrivances, a sponge, or the 
equivalent, operating by capillary attraction, or otherwise, to expose an 
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extensive surface of liquid to the evaporative action of the air passing 
through the vessel.” 


15. For an Improvement in Bridges; Stephen H. Long, Louisville, Jeffer- 

son county, Kentucky, November 13. 

Claim.—‘*What I claim as new, and desire to secure by letters patent, 
is the method of trussing, or straining the truss frames of bridges, and 
other analogous structures, in the manner and by the means set forth: that 
is, by inserting and driving keys or wedges between the posts or vertical 
ties, which are stationary, and the bolsters or gluts, which are movable; 
whereby the said bolsters, or the said gluts, together with the ends of the 
main thrust braces, may be made to slide along the strings; and the requi- 
site straining or trussing may be produced, and imparted to the truss frames, 
without changing the relative positions of the strings, posts, or main sus- 
pensor braces. 

“I also claim the application and use of the extra or auxiliary braces, 
in connexion with the posts and main suspensor braces, and abutting 
against the string pieces in the manner set forth, for the purpose of strength- 
ening, stiffening, and otherwise fortifying the truss frames of bridges. 

‘The several arrangements and combinations of parts and principles, 
contemplated in the specifications and claims, together with the various ac- 
tions and operations, are to be regarded as distinguishing features of my 
composite bridge, when compared with those of other bridges.” 


16. For an Improvement in Machinery for Ascending and Descending In- 
clined Planes; George E. Sellers, Cincinnati, Hamilton county, Ohio, 
November 13. 

Claim.—‘*What I claim as my invention, and desire to secure by letters 
patent, is the method of increasing the tractive power of the locomotive en- 
vine, by the resistance or gravity of the train to be drawn thereby, by con- 
necting such train with the driving wheels that gripe the central rail. I 
iso claim the connecting of the wheels that gripe the centre rail, and which 
act thereon as drivers, with a spring substantially as described, whereby 
the required adhesion can be obtained when the locomotive is ascending 
or descending an inclined plane, without a train of cars, or when, by ac- 
cident or other cause, the resistance or gravity of the train cannot be em- 
ployed for this purpose. I also claim the forming of the connexion between 
the gripping ef an 3 and the train, by means of two opposite toggle-joint 
levers, connected with the levers of the gripping wheels, as described, 
whereby the train is made to act on the gripping wheels, either in ascend- 
ing or descending inclined planes, as described. I claim the connecting 
of the two gripping wheels with the frame of the locomotive, by means of 
levers, substantially as described, whereby the locomotive is left free to 
vibrate between the track rails, whilst the gripping wheels are acting on 
the central rail, thereby relieving the central rail from being affected by the 
surging of the locomotive from side to side. 

“And finally, I claim the combining of the gripping tongs with a railroad 
car or cars, by means of the arms of its levers, and by chains, or jointed 
rods, as described, whereby the pull of the cars, on running down. an in- 

Vor. XVII.—Tairp Serizs.—No. 1.—Janvanr, 1849. 4 


38 American Patents. 


clined plane, in the event of the breaking of the connexion with the loco- 
motive, or of the cars with each other, will act on the tongs, and cause 
them to gripe the rail, as described.” 


17. For an Improvement in Building Ships; Richard F. Loper, Philadel- 

phia, Pennsylvania, November 13. 

The patentee says,—“The nature of my invention consists in constructing 
the frames of ships and other vessels of bars of plate metal, connected to- 
gether by bolting to them the wooden ceiling, the keel, and stern posts, 
whereby I am enabled to make a vessel of greater strength, with a given 
weight, than can be attained by wood alone, and prevent the corrosion 
which takes place when the outside of a vessel is made of iron.” 

Claim.—* What I claim as my invention, and desire to secure by letters 
patent, is constructing ships and other vessels with hollow iron ribs, rolled 
as described, and bound together by means of a wooden planking and 
ceiling, substantially as described, whereby a great saving in weight and 
cost of metal is effected, said hollow ribs affording a means of introducing 
oil, which, by the motion of the vessel, is made to circulate and penetrate 
to the bolts and fastenings, preventing the rotting of the planks, and the 
oxidation of the metal, as described.”’ 


18. For an Improvement in Cotton Cleaners; John Wind, Thomasville, 

Thomas county, Georgia, November 13. 

Claim.—*What I claim as new, and desire to secure by letters patent, 
is placing the beating wings in a continuous helical direction, upon a coni- 
eal skeleton cylinder, and combining the same with a skeleton concay: 
and casing, substantially in the manner and for the purpose set forth.” 


19. For an Improvement in Alarms for Steam Boilers; H. B. Fernald, 
Boston, Massachusetts, November 13. 


Claim.—“What I claim as my invention, and desire to secure by letters 
patent, is the combining of a float within a stearn boiler, with a case into 
which water is to be admitted, through apertures in its lower part, and 
with a steam whistle, said float having a valve at its upper end, surmounted 
by a steam whistle; the whole being constructed and arranged as set forth.” 


20. For an Improvement in the Manufacture of Bullets, §c.; George W. 
Campbell, Belleville, Essex county, New Jersey, November 20. 


The patentee says,—“The nature of my invention consists in connecting, 
in an endless series, the sections of a bullet mould, and causing them to 
pass around two or more rollers, or carrying cylinders, i in such a manne! 
as that their weight shall hold them together tightly closed, and on be nding 
round the cylinders, the sections shall be opened, so as readily to free ani 
discharge their contents.” 

Claim.—“ What I claim as my invention, and desire to secure by letters 
patent, is an endless chain of sections or moulds, passing over horizontal 
prisins on cylinders, as specified, for making bullets and other castings, s0 
that the sections of the moulds shall be forced open, for the discharge o! 
their contents, by passing around said cylinders.” 
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21. For an Improvement in the Percolating Apparatus; C. Augustus Smith, 
Cincinnati, Hamilton county, Ohio, November 20. 


Claim.—‘What I claim as my invention, and desire to secure by letters 
patent, is the process of extracting the medicinal or other valuable proper- 
ties from vegetable substances, as described, viz: placing the vegetable ¢ 
substances in a percolator, passing a current of steam or vapor into the ks 
same, and gradually condensing the steam or vapor, while it is diffused 
amongst the vegetable substances, by means of a suitable condensor, com- 
bined with the percolator, as set forth.” 


22. For an Improvement in Machinery for Preparing Husks for Mattrasses; 
Adrian Olcott, Newark, Essex county, New Jersey, November 20. $f 
Claim.—*What I claim as my invention, and desire to secure by letters - 

patent, is the combination of the machinery by which the husks are held 

and knobbed, as described, and also the combination of the machinery by as 
which the husks are slit and cleaned, as set forth.”’ BS 


23. For an Improvement in Grinding Mills; E. Harrison, City of New 
York, November 20. 


The patentee says,—*The principal peculiarities and improvements con- 
sist in the arrangement, by which a strong current of air is passed in con- 
tact with the external surface of the stationary grinder, to prevent it from 
heating.” 

Claim.-—“‘What I claim as my invention, and desire to secure by letters 
patent, is the combination of the fan drum with the stationary grinder and 
casing, substantially as described, for cooling the mill and cleaning the 
grain.” 


24. For an Improvement in Window Sash Fasteners; James Haggart, City 

of New York, November 20. 

The patentee says,—‘This fastening consists in part of a vertical metallic 
rod, which is attached to the centreward side bar of a hinged sash, by sta- y 
ples or straps, and terminating in a snail catch at each end, which occa- 
sionally takes to a small staple attached to the window frame or casement 
above; and to the central part of the rod is attached an arm, by which the 
position of the rod is changed, (oceasionally,) and to the end of which is Be 
attached a handle and catch, whereby the arm is occasionally made fast to es 
the socket plate, which is attached to the centreward side bar of the sash, "4 
which constitutes the other half of the window.” 

Claim.—*What I claim as my invention, and desire to secure by letters 
patent, is the arm with the handle and catch, in combination with the me- 
tallie rod and the catchers, as described.”’ 


25. For an Improvement in Bog Cutters; Robert Cummings, Lima, La- 
grange county, Indiana, November 20. 


Claim.—What I claim as my invention and improvement, and desire 
‘o secure by letters patent, is the combination of the angular knives and 
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revolving knives, in the manner described. I also claim the hooks, con- 
structed ‘and operating as described. And I claim, lastly, the combination 
of the roller with the hooks and knives.” 


26. For an Improvement in Heating Water for Bathing; Richard H. Hob! 

Hartford, Connecticut, November 27. 

Claim.—“What I claim as my invention, and desire to secure by letters 
patent, is the combination of a self-acting receiver and boiler, constructed 
as described, for the purpose of supplying hot and cold water, for bathing 
and other similar purposes, the receiver being connected with the boiler by 
a syphon, and having gauge pipes in its sides, for regulating the quantity 
of water discharged at one operation, and the boiler having its discharge 
pipe situated so far above the bottom, as to retain a sufficient quantity of 
water to fill it, and the receiver, with steam, for a renewed operation, as de- 
scribed.” 


27. For an Improvement in Spinning Machinery; George H. Dodge, Attle- 
boro’, Bristol county, Massachusetts, November 27, in America; and in 
Scotland, September 27. 

Claim.—*That which I claim is as follows: I claim the combination o! 
mechanism, by which the scroll shaft has a partial rotary forward motion 
imparted to it, and is allowed to fall or move backwards, the same con- 
sisting of the standard, or any equivalent therefor, the bent lever, the spring 
dog, the clutch or dog wheel, or their mechanical substitutes; the whole 
being arranged, applied to the scroll shaft, and operated together as speci- 
fied. And, in combination with the aforesaid shaft, and machinery for 
imparting to it its rotative motion or motions, I claim the cam, and chain, 
and machinery, for connecting said shaft with the ring rail or rails, or any 
mechanical equivalents therefor, the whole being for the purpose of raising 
the ring rail or rails, and suffering it or them to fall down, for the purpose 
of laying or binding thread over each layer of thread of each of the cops, 
as specified. I further claim the combination of mechanism, by which | 
am enabled to regulate the length of each successive layer of yarns com- 
posing the cop, the same consisting of the cam, and made to rotate, or par- 
tially rotate, on the scroll shaft, as described; the warm gear, endless screw, 
shaft, frame, ratchet wheel, vibrating lever, impelling pawl, lever, standard, 
projection, and rod, extending downwards from the ring rail, or their me- 
chanical equivalents; the whole being combined and made to operate sub- 
stantially as specified. 

‘I further claim, in its application to the scroll shaft, the combination 
of mechanism by which the fall of the ring rail is regulated, in such manne! 
as to prevent it from descending too suddenly, so as to break any of the 
yarns, the said mechanism consisting of the fly wheel, and machinery fo! 
rotating it, as applied to the scroll shaft, and made to operate in connexion 
therewith, as specified. 

‘And, for the purpose of causing the ring rail to rise upwards, with th: 
increased velocity necessary to prevent the | yarn from piling too much in 
any one place, and thereby destroying the conical form of such layer of yarn 
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composing the cop, I claim the cam, lever, and roll, or any equivalents there- 
for,as combined with the scroll shaft and chain, and made to operate substan- 
tially in manner as before explained. And in combination with said machine- 
ry, | claim the projection applied to the cam, for the purpose of producing a 
very quick rise of the ring rail, in order to finish the nose or upper extre- 
mity of each layer of yarn composing the cop, in the manner specified. 
And I also claim the manner of making each of the spindles, in order 
that it may be elevated so as to carry a broken end of yarn above the ring 
rail, so that an attendant may readily seize it, to piece or join it to the 
thread proceeding from the draw rollers, without being obliged to wait for 
the ring rail to fall downwards. And [also claim to construct the spindle, 
directly beneath that part of it on which the cop is formed, of a diameter 
proper to produce the lateral drag on the traveler, sufficient to overcome 
its nertia, and impart to it a velocity necessary to prevent the yarn from 
being broken, in combination with making that part of the spindle on which 
the cop is formed, smaller in diameter as specified.” 


28. For an Improvement in Looms for Weaving; James Nield, Taunton, 
Bristol county, Massachusetts, November 27. 


Claim.—‘That which I claim, is the combination of two revolving se- 
ries of shuttle boxes, applied respectively to both ends of the lay of the 
loom, and made to rotate forwards and backwards, or operate together, 
in manner as specified. By the employment of two revolving series of 
shuttle boxes, instead of rising and falling ones, very important advantages 
are gained in their combined operation. When a series of boxes is com- 
posed of four or more, and they are arranged the one over the other, so 
as to rise and fall, if a shuttle is to be thrown from the first box, and be 
succeeded by one in the last box, the whole of the series must be gradu- 
ally raised upwards, or depressed, as the case may be, before the shuttle 
of the last box can be ejected therefrom. This requires a great waste of 
time. Now when the series are arranged around a revolving axis or shaft, 
or what are termed revolving boxes; the first box of the series may be said 
to lie directly alongside of the last one. 

“To throw the last shuttle, the series would only require to have its 
movements reversed the breadth of one box; thus it will be seen that a 
great saving of time can be effected in “‘shot about” weaving. 

“The arrangement of the boxes around an axis, to revolve, enables me 
to bring many of them into action much sooner, or with more dispatch, 
than when they are arranged in line with each other, and the one over 
the other, and are made to rise and fall vertically. I also claim the pat- 
tern belt of changeable wires, external and central links, as made, com- 
bined, and applied together, and to a sprocket wheel, or other equivalent, 
as specified, in combination with the reversing arms, and supplementary 
wires of the pattern belt, or other equivalents, as combined with the appa- 
ratus or mechanism for rotating either series of shuttle boxes; said arms 
and wires being for the purpose of reversing the motions of the boxes, as 
specified. I consider the combination of a circular plate, and changeable 
screw pins inserted in it, and as applied and used in manner set forth, as 
a mechanical equivalent for the pattern belt above described. I also claim 
4* 
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the weighted lever and pin, or any equivalent therefor, in combination 
with the lever and stop motion of the loom, the same being for the purpose 
of arresting the motion of the sprocket wheel and pattern belt, or the pat- 
tern plate, when a filling thread breaks, as set forth. I also claim one o; 
more inclined planes or cams, as applied to, or combined with, the lower 
frame or lay, and revolving series of shuttle boxes, for the purpose herein 
before specified. I also claim the contrivance for elevating the loose filling, 
or weft threads, out of the way of the stop moti:; of the loom, the same 
consisting of the arm, as arranged and operated substantially as specified. 
I also claim the combination of pins, notches, or other similar contrivances, 
with the front end of the revolving series of shuttle boxes, in the manner 
and for the purpose substantially as set forth.” 
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FOR THE JOURNAL OF THE FRANKLIN INSTITUTE 
On the Paddles of Steamers—their Figure, Dip, Thickness, Material, Num 
ber, &c. By Tuomas Ewrank, Esq., City of New York. 


The world is awakening to the propulsion of steam vessels, and nations 
are about to compete with each other in increasing their speed. Steamboat 
racing is too congenial with the age to be repressed; its spirit, so far from 
having been laid by legal exorcisms, or confined, as heretofore, to lake 
and river craft, has now seized the ocean for its theatre, and laughs outright 
at adjurations. Engineers and naval constructors, animated with the am- 
bition of Olympian competitors, are preparing fora series of Atlantic chariot 
races, compared with which, the whole Naumachian spectacles of old 
were despicable puerilities. 

Impressed with the interest of a contest unexampled in the annals ot 
mechanical science, and one so characteristic of the progress of civilization, 
the following experiments were undertaken with a view of eliciting facts 
that seemed imperfectly known. Speculations on propelling abound. | 
am not aware that a series of experiments similar to these, limited and 
imperfect as they are, has been prosecuted. If any such are recorded, | 
have not met with them.* 


Experiments on variously formed Paddles, made on the Harlem River, 
New York, in 1845 and 1848. 


For this purpose, the boat, fig. 1, wasemployed. It was 124 feet long, 
and 34 feet across the middle. A wrought iron shaft, 1 inch square, with 
a crank, extended across the gunwales, and turned in bearings bolted to 
them. The ends of the shaft stretched 14 inches over the sides of the boat. 
This prevented the wheels, which were secured on their extremities, from 
throwing as much water into the vessel as if they had been nearer; and af- 
forded a better opportunity of observing the action of the blades. A person 
seated at one end of the boat, readily turned the wheels, in either direction, 
by alternately pushing from, and pulling towards, him, two upright rods, 


* See the note at the end of the article. 
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which moved in joints at the bottom of the boat, and were connected to 
the cranks by horizontal rods or pitmen. 


Fig. 1. 
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oat The wheels were very light, and of the simplest 
rom enetnnatien. One is figured at B. Eightslender 
ake arms, of ,8, square iron, have their inner ends cast 
ight in the central piece. ‘They extended 20 inches 
am~ from the centre, and thus made a 40-inch wheel. 
rot fo stiffen them, and transmit any strain upon one 
old to the whole, they were braced tightly together by 
the wire, 0, 0, 0, fig. 2, which was wound round 
S ol each arm, and retained by slight notches at the 
lon, corners. ‘The various blades or paddles were cut 
acts out of stout sheet iron. Square sockets, to slide 
I over the arms, were riveted to them; by which means they were readily 
anc adjusted and secured at uniform distances from the axes. All were of the 
d, I same area—49 inches. 
To test the qualities of the boat, and get her into working trim, blades, 
7 inches square, fig. 3, were fixed on the arms of both wheels, 5 
and several excursions, up and down the river, made with 
them. ‘Their dip was 7 inches, or rather more, for their upper 


ong» edges were half an inch below the surface. They were next i 

with remov 1, and left on the other, as the standard : 

‘ removed from one wheel, and left on the other, asthe standard = p-ry 

ad to by which to compare the effects of different shaped ones.— 

oat. (hey were distinguished as No. 1. Nearly all the rest were 

ee formed from them: i. e. by removing portions from one part, 

Ga and adding them to others, as will be seen in the following 

"5 diagrams. In this way there was no danger of making, through mistake, 
ion, 


one set of blades, of larger, or of less, superficial surface, than others—since 
no calculation of their areas was required. 
In all the figures, the paddles are supposed to sweep through the water 


‘ods, 
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in the position they are represented in, the lowest sides being those whic) 
descend lowest in the fluid. 

Fig. 4,—formed by cutting off the lower angles o| 
fig. 3, and transferring the pieces to the upper ones, 
making a right-angled triangle, with sides 10 inches, 
and hypotenuse 14. (By mistake, the upper corners 
were cut away, so as to leave the area of these blades 
48 square inches, instead of 49.) re” of these 
were fixed on the wheel, (see 4, fig. 1,) to compete 
with the same number of fig. 3, on a, ca having 7! 

inches dip. ‘ 

It will be obvious that, as both sets were attached to the same shaft, j 
one proved more efficient than the other, the boat would be turned from 
a straight course, and be inclined, more or less abruptly, to the weaker, 
or less efficient set. ‘The result was, that those marked fig. 3 overcam 
fig. 4; and though only in a small degree, yet quite sufficient to establish 
their superior effect on the vessel’s Ss progress. As we were not always out 
of the influence of tides and slight breezes, each experiment embraced ex- 
cursions in various directions on the river. Once or twice, the boat went 
straight as an arrow, but eventually, the square paddles got the better of 
the triangular ones. ‘These dipped into the water with little noise, and 
threw it off behind from their points. 

Most of the experiments were made in smooth water, and, except slight 
currents—aqueous and aerial—under the most favorable circumstances. 
Two persons occupied the boat, and the greatest care was exercised in 
preserving the shaft in a horizontal position. When results were doubtful, 
the experiments were repeated, and, generally, several times. 

The same paddles (fig. 4) were next attached to the 
arms in the position represented in the margin, and distin- 
guished as fig. 5, the upper side being, as in all other in- 
stances, 13 inches from the centre of the axis. ‘Through 
repeated trials, they overcame the test paddles, fig. 3, and 
in a rather more marked manner than fig. 3, surpassed 
fig. 4. They entered the water silently, but observers on 
shore thought they raised more water behind, but did not 

raise it as high as fig. 3. ‘Their points were nearly 3 inches lower in the 
water than the lower edges of fig. 3. The boat described a circle of 400 
feet, and another of 600. 

The same blades were next tried as fig. 6. From th 
experiment fig. 5, it was inferable that, if inverted, the 
effect of the blade on the boat would be augmented, asa 
larger portion would have a longer sweep through the 
water. Such was the fact, and to such a degree, that first 
two, and then four, were removed from the arms, when 
the remaining four were found equal to the eight of fig. 3 

The plates were next raised, "till their lower edges were on a level with 
those of No. 1. In that position, two inches of their upper extremities 
were above the surface of the river; but, notwithstanding, they had a de- 
cided advantage even then, over the square ones. 
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Lastly, the same blades were turned into the position of fig. 7, (being 
fig. 4 reversed.) ‘The boat was turned on No. 1 under all circumstances, 
describing circles from 80 to 150 feet in diameter. Four of them equalled 
eight of No. 1. ‘They were thought to throw off more water behind than 
their competitors, which, from the greater extent of their extremities, is 
probably true. 

The next form tried was fig. 3, placed in the position of fig.8. These 
turned the boat round against the test ones, in circles varying from 50 to 
200 feet. We then tried six of them against the other eight, when there 
was little observable difference in the results. Four were found superior, 
but three were unequal to them. ‘These, of course, entered the water, 
without jarring, and threw it off at their points. Mr. B. thought they threw 
up more than fig. 3. 


7 | 


Fig. 9 were formed by removing the upper corners below, as in the 
figure. These seemed to have the advantage of fig. 8, but as light winds 
troubled us, we felt some hesitation in pronouncing them better. Four 
were superior to eight of No. 1. It was supposed that a slight accession 
of resistance to the lower ends, sweeping through the water, might be de- 
rived from opposing currents meeting in the forks, but we had no means 
to ascertain it, if it existed. 

Fig. 10—cut out of plates eight inches square, with one-fourth, (minus 
a superficial inch,) removed, as shown in the figure. After several ex- 
cursions, these were thought to exhibit a very slight advantage over fig. 3; 
but from subsequent tests, they seemed to be balanced. We, on another 
lay, reversed them, as 

Fig. 11, which had a decided preponderance over their competitors.— 
Six predominated slightly over the latter, and four were thought nearly 
equal to them. There was a difference of opinion on the last point—some 
thinking they were quite as effective as the opposing eight. 


Fig. 12 wasa semicircle. Mr. B. undertook to test these. They turned 
the boat in circles varying (from light winds and tides) from 30 to 150 feet. 
Four were thought sometimes equal, and sometimes superior, to eight of 
fig. 3. It is demonstrable that these blades are less effective, though in a 
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very small degree, than those marked fig. 7, and, when reversed, more 
powerful than fig. 4. 

Fig. 13,—formed as in the figure, but not tried, as it was evident their 
value would be nearly that of fig. 7, probably a shade above them, but 
too minute to be detected, except in perfectly still water. 

Fig. 14,—a right-angled triangle, 7 inches across the top, and ending 
in a point nearly 14 inches below it. These were, as might have been 
anticipated, more effective than those of fig. 3. ‘‘Everything about them,” 
observed Mr. B., ‘shows their superiority.”” They, of course, entered the 
water without jarring. 

The same were attached to the arms in the position of fig. 15, and were 
unable to compete with fig. 3. The latter had a slight advantage ove: 
them. 
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They were next reversed, as fig. 16, when they proved effective as figs. 
7 and 12—four being equally so as the eight opposed to them. 

They were finally changed to fig. 17, when the boat was turned so ra- 
pidly, as to make it difficult, with a wide oar, to keep her in one direction. 
Four were removed, and then she described a circle in Jess than 50 feet. 
Two more were taken away, leaving only a couple to act against the eight 
on the other wheel, and to which they proved equal. 

From these experiments, it appears that, with equal areas, and equal 
dip, triangular blades may be rendered twice as effective as ordinary rect- 
angular ones. This is made manifest by figs. 7, 12, and 16,—/our of the 
former equalling eight of the latter. And this, too, while the propelling 
surface of the smaller number was only half that of the greater; for the fou: 
were as long in making a revolution, as were the eight. Hence, the speed 
of a boat may be increased by diminishing the number of her paddles—a fac! 
still further elucidated by fig. 17. 

There can, I think, be little doubt, that the greater the velocity of a 
steamer’s wheels, the fewer (within certain limits) should be the blades; 
and that, at the rate at which some of our boats go, the number might be 
reduced with advantage. Some have three, others four, and in more than 
one vessel, without any load on board, I have seen six submerged at each: 
wheel. In these cases, is it not evident that each blade, on entering, 
plunges, not, as it ought, into water undisturbed, but into that which pre- 
ceding ones have already broken up, and set in motion towards the stern: 
It would seem that one in the act of plunging, another sweeping under 
the shaft, and a third leaving the surface, are all that are necessary to be kept 
up; and that a greater number, as regards the speed of a boat, is positively 
injurious. Yet, under a vague idea of attaining a higher speed, the num- 
ber of paddles has frequently been nearly doubled. 
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Snow, as every person knows, causes the wheels of land locomotives to 
slip upon, instead of rolling over, the rails. They revolve as usual, but 
their carriages make little progress; hence much of the power spent on 
them is expended to no purpose. So it is with paddle wheels. A boat 
never progresses in the ratio of their revolutions, because of the yielding 
medium in which, and against which, they act. They slip always—a re- 
sult inevitable when massive solids wade through fluids. The distance 
between the Atlantic steamers’ docks, in Liverpool and New York, has 
been calculated at 3023 miles, but their paddles, in each trip, pass over a 
space varying from 5000 to 8000 miles.* In steamers unaided by sails, 
the disproportion is often greater. Now can this be modified, by giving 
the paddles a better hold on the fluid they sweep through? ‘The experi- 
ments figs. 5, 6, 7,8, 9, 11, 12, 14, 16, and 17, furnish re plies to the in- 
terrogatory. 

The moral of the foregoing experiments is this:—As the propelling power 

fa paddle is greatest at its lower or outer extremity, and diminishes to 
nothing at the surface, so its face should enlarge with the dip, and be no- 
thing, or next to nothing, above.— 
Let d, fig. 18, represent the end ot 
an ordinary blade, or paddle. Its 
upper part barely touches the water, 
and only for the moment it is in the 
position shown. But suppose it were 
immersed to the line c, c,—say four 
or five inches—it would even then 
be no sooner under, than above the 
surface again, so brief would be its 
immersion. The lower edge, in the 
meanwhile, would sweep along the 
extended curve there delineated. 

Of what use, then, to make the upper part of a blade of equal extent 

ith the lower? W hy accumulate surface where it is of little avail, and 
withhold it from where it is most wanted?—expending materials and power 
without any adequate return, if not at an absolute loss. The quantity of 
water carried over a wheel, is certainly greater by ordinary, than it would 
be by triangular, paddles. The popular form and position of paddles are 
unphilosophical, if viewed simply as propellers. Embrace the same area 
in any other outline—in a circle, ellipse, square, pentagon, hexagon, octa- 


* The English steamer Europa came in on the 25th ult,, after the remarkably short trip of 
eleven days. Her wheels are 32 feet in diameter, and taking their revolutions at the average 
17 per minute, her paddles swept over a space exceeding 5000 miles. The steam ship 
Northerner has wheels 31 feet diameter. In running from New York to Charleston, 630 miles, 
they made 52,000 revolutions, in another trip, 51,000. The Cherokee’s wheels are the same 
dimensions. In her first trip, to Savannah, a distance of 700 miles, they made 53,000 revolu- 
tions. The practice now is, to lessen the slip of marine carriage wheels, and make them ap- 
proach nearer in effect to those used on land, by increasing their width: that is, the length of 
their paddles. Hence those of the Atlantic, one of the large Liverpool Liners now building, 
are to be 12% feet long; but for the difficulty of entering the English Docks, they would have 
been 14 feet. Those of the Hermann and Washington, of the Bremen Line, are respectively 8 
feet and 7}; while the Franklin, preparing for the same line, has them 12 feet. The English 
mail boats of recent build, the Europa and her three associates, have paddles between 8 and 
) teet. 
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gon, or other polygonous figure, and the propelling properties would be in- 
creased, and the jar arising from their striking the water, also diminished. 

If the long paralellogram be preferred, because of the ready application 
of wooden planks, then is the principal sacrificed to an accessory—the 
greater to the less. If triangular, or other improved blades, require the 
adoption of plates of metal, would it be wise to reject them on that account? 
But of this by and bye. We shall see that thick wooden blades ought to 
be condemned on account of defects inherent in them. 

But what is this expansion of the lower part of a paddle, and contraction 
above, but Nature’s own plan? In the tails and fins of fishes, in wings of 
birds and insects, and especially in the palmipeds, she has nowhere sanc- 
tioned a rectangular propeller. All are inclined to equilateral, scalenous, 
or isosceletic triangles, or are made up of them. Nor does she ever unite 
the levers that work them to their sides. The junction is invariably at an 
angle, and the reason is apparent—that the largest surface may have the 
longest sweep. 

With this view, the bodies of fishes taper down to meet the blades; re- 
taining only sufficient muscle to work them. ‘The other day, I had an 
opportunity of sketching the following. I am ashamed to acknowledge 
that, till then, I was ignorant of the exact forms of these natural propellers, 
although most of them had passed under my observation on a thousand 
occasions. ‘Too many of us spend no more thought on the infinitely curi- 
ous and instructive mechanisms submitted by the Creator to our inspection 
daily, than does the ox on the vegetable glories he feeds on. ‘The senti- 


ment applies not more to religious, than to physical truths. ‘Light shineth 
in darkness, and the darkness comprehendeth it not.” We grope, as if 
blind, for that which is patent before us. Fig. 19. 


a—Mackerel. 
b—Porgy. J—Suiped Bass. 
c—Flounder. g—Sea Bass. 
d—Black Fish. h—Salmon. 
The general outlines and proportions are given in the preceding figures; 
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the dimensions, of course, vary with the age and growth of individuals. 
‘The figures denote the width and length of the expanded tails—the latter 
being taken from the termination of the body, as shown by the curves, 
which reach more or less into the tails: i. e. to strengthen them where 
strength is most required. 

I confess I had no idea of meeting with figures so closely allied to the 
artificial ones which I had found most effectual as propellers. With the 
exception of the first two, the whole approach to equilateral triangles. 

In the absence of a more extended acquaintance with the minuter aque- 
ous and sub-aqueous organisms, the nearest of natural analogues to steam 
vessels, seem to be the principal swimming-birds. These glide through 
two elements at once. ‘Their long and heavy bodies, adapted to float 
gracefully on water, are provided with organs of propulsion, placed far 
vehind their common centres of gravity-—-the cause that makes them such 
awkward travelers on land. When a gale blows in the direction they 
wish to pursue, like human navigators, they take advantage of it; they 
spread their wings to catch it, and are driven onward then, as steamers 

e, by both wind and paddles. 


The reciprocating action, and the expanding and collapsing features of 


their aqueous organs of progression, are supposed to be unsuited to the 
magnitude, materials, and velocity, of artificial ones. Perhaps they are; 
but may not their contour be perfectly applicable; since, when open, and 
in action, the circumstances of the two bodies propelled—the bird and the 
boat—are not essentially dissimilar? Now, there is a marked adhesion to 
the triangular form in the webbed feet of birds; showing that, in the judg- 
ment of the Creator, such an outline is the best for the purposes of their 
propulsion. Nor does it appear that this outline has, in any material way, 
een modified to meet other exigencies. In the feet of water-fowl it is 
almost identical with the tail of the sea bass. ‘The legs, or rods, that 
wield these ornithologic paddles, are invariably united to ‘them at ‘their 
points, or angles, and clearly for the reason already stated. 

Fig. 20 represents the foot of a petrel. It is a type of all 
the swimming birds’ propellers. Few, except professional 
naturalists, could distinguish between it and the same organ 
in geese, ducks, gulls, swans, the albatross, cormorant, diver, 
flamingo, &e., &e. Although natural paddles are submerged 
when at work, and those of our wheels emerge into air, to 

repeat their strokes, I doubt if a more efficient form could be given to the 
atter than the above. The cuspated extremity would obviate the jar con- 
sequent on straight-edged blades striking the water. 

If | had a new boat to fit propellers to, they should resemble figs. 7, 6, 

21 yt 17; or] would rather make them like half the foot of a 

swimming-bird, as fig. 21, in the margin,—the perpendicular 

sides being next the vessel, that the greatest strain might be 
nearest to the power. Such blades would not be raised out 
of the sea by a vessel’s rolling, nor, when submerged, be 
subject to excessive strainings, as common ones are. They 
would produce no concussion, or but little, on dipping, and 
would be twice as effective as the same area employed in the 
current form and fashion. 

Vou. XVI—Taurap Sentes.—No. 1.—Janvanr, 1849. 
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If the principle were required to be adopted in the present paddles, i: 
could be done at a trifling cost. I would remove portions from the uppe: 
sides, and attach them below. somewhat after the manner shown at figs 
22, 23, 24, and 25. ‘ 


The portions might be removed by curved instead of straight lines. 
If I used blades similar to fig. 7, I would vandyke their lower edges 
as at 23, point them as at 25, or fork them as at 22. 


(To be Continued.) 


TRANSLATED FOR THE JOURNAL OF THE FRANKLIN INSTITUTE 
Account of the Experiments to determine the Principal Laws and Numerica 
Data, which enter into the Calculations of Steam Engines. By M. \ 
REGNAULT. 
EIGHTH MEMOIR. 
On the Elastic Force of Steam at Different Temperatures. 
(Continued from Vol. xvi. page 398.) 


Part Tuirpv.—Graphic Construction of the Experiments, and Calculati 
of the Formule of Interpolation. 


After explaining fully the curves which represent the results of his ex- 
periments, M. Regnault proceeds to discuss the formule of interpolation, 
by which the temperatures of steam may be calculated from the elastic 
force, and vice versa. 

After noticing the formule proposed by Prony, (Journal de ’ Ecole Polyy- 
technique, 2e cahier, p. 1,) by Dr. Young, (Vat. Philos., vol. u., p. 400, 
by Creighton, (Philos. Mag., vol. tut., p. 266,) Southern, ( Robison’s 
Mechan. Philos., vol. u., p. 172, ) Tredgold, ( Treatise on the Steam Engine, 
p. 57,) Coriolis, (Du calcul des effets des Machines, 1829, p. 58,) Arago 
and Dulong, (Memoires de I’ Institut, tom, x. p. 230, and /nn. de Chim. 
et de Phys., 2e serie, tom. xtu., p. 74,) by M. Roche, and by M. Biot, 
( Connaissance des Temps., 1844, ) and remarking that of these, that of M. 
Roche was arrived at by mathematical deduction from the general princi- 
ples of the theory of vapors, and although the reasoning was objected to 
by MM. Dulong and Arago, (Mem. de Vl’ Institut., tom. x. p. 227, ) had 
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been again got by other philosophers, from similar premises—as by M. 
Clapeyron, (Journal de ’ Ecole Polytechnique, tome xiv., p. 153, ) August, 
(Annales de Poggendorff, tom. xut., p. 122, and tom. tvim., p. 334, ) Von 
Wrede, (.Inn. de Poggendorff, tom. um., p. 225,) and by Holtzmann, 
(Ann. de Poggendorff, Ergidnzungsheft, tom. ., p. 183.) After noticing 
at length all these formula, and comparing them with his experiments, he 
finally proposes two of the form proposed by M. Biot, the first of which 
applies to the temperatures of the air, and the latter to those of the mercu- 
rial thermometer, and he shews that they present, throughout the whole 
series, the most satisfactory accordance with the experiments. 

Thus for the first formula, designated by M. Regnault as formula (H), 
which is 

log. F=a—ba,* —c¢,” 
n which F=the elastic force r= 7'4+20°, T being the number of centi- 
grade degrees above the temperature of melting ice; and the constants are 
s follows: 

log. a , = 1°994049292. 

log. ¢, = 1°998343862. 

log. b =0°1397743. 

log. ¢ =0°6924351. 

a =6°2640348. 

rhe five temperatures selected for the calculation were —20° + 40°, 100°, 
160°, 220°. Between the first two temperatures, the formula gives the 
elastic forces smaller than measurements upon the curve, but the greatest 
difference is only 0°12 mm.; and it would be easy to get rid of all these 
little differences, by increasing, by 3 or 4 centimetres, (a quantity scarcely 
appreciable in the observations,) the value assigned to the tension of the 
vapor at —20°. This would make the coincidence between the curve 
ind the formula between —20° and + 40° complete. 

Between the fixed points 40° and 100°, the accordance between the 
curve and the formula is absolute. 

From 100° to 160°, the elastic forces calculated by the formula are a 
little greater than those given by the curve; but the differences are extremely 
small, scarcely rising to 5 or 6 millimetres, a quantity corresponding to a 
lifference of ,!,th of a degree of temperature. 

Between 160° and 200°, the formula gives still values greater than the 
curve; but these differences are so small, that it is impossible to answer for 
the observations within their limits; for the greatest difference which pre- 
sents itself at the temperature of 200°, is 29 millimetres, and corresponds 
to a difference of about ,',th of a degree. 

The second formula, (1), which is intended to represent the results when 
the indications of the mercurial thermometer are used, is of the same form. 
log. F=a—ba ,* —c¢,” where r= 7+ 20° as before. 

lhe constants now are Jog. u, = 1'994995207. 
log. ¢,=1°998705255. 
log. b =0°3176016. 
log. ¢ =0°6569893. 

a@ =6°5761352. 
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This formula, when compared with the curve, shews an equal degr 
of accordance with the results. 

M. Regnault, however, remarks that it is not safe to use these formule: 
for the calculation of tensions much above the highest used as a fixed - it 
in their determination, which was 28 atmospheres, —the greatest press 
to which his experiments extended. ‘This extension could only be safely 
made, if the formula of interpolation represented the true physical law 6) 
the phenomenon. It is frequently observed that two formule of interpo 
lation, which present very small differences within the limits of their ex. 
perimental data, diverge promptly from each other, beyond these limits 
‘Thus the formule (H) and (K), which accord very satisfactorily between 
the two limits —20° and +220°, which are the extreme temperatures 
employed in calculating the constants, present already a difference of 3S 
millimetres for a temperature of 230°, and 173 millimetres at a tempera- 
ture of 250°. 

This part of the memoir concludes in the following words: 

‘It remains only for me now to compare the results of my experiments 
with those obtained by the physical philosophers who have ey 
studied the same question, This comparison is easy for temperatures |) 
tween 0° and 100°, because there can be but little uncertainty as to th: 
movements of the thermometers within these limits. I have been al ble to 
determine that the observations of M. Magnus, which were published 
nearly at the same time as mine, and embrace an interval of temperature 
from —6° to + 105°, accord very well with mine; but the er poy of 
my results with those of MM. Arago and Dulong, or with those of th 
American Committee, present much more uncertainty. The philosophers 
who performed these experiments, observed their temperatures only upo 
mercurial thermometers, and in order that the comparison should be possi- 
ble, it would be necessary to admit that their thermometers accorded wit! 
mine. ‘This hypothesis is very unlikely; my mercurial thermometers wer 
made of the crystal of Choisy-le-Roy; it is very probable that the instr 
ments of MM. Arago and Dulong had reservoirs of common glass. W: 
can have no precise notion of the nature of the thermometer used by th: 
American philosophers, but I think that the method by which they deter- 
mined the fixed points of their instruments, also contributed to prevent 
their thermometer from being comparable with ours.’ 

‘‘However this may be, admitting the infinitely improbable hypothesis 
that all our instruments are rigorously comparable, I find that the observa- 
tions of MM. Arago and Dulong differ but little from mine at high term 
peratures; while those of the American Committee differ much more. The e 
differences are even too large to be attributed to errors of observation. |! 
do not doubt that they ought to be attributed to the circumstance that thei: 
mercurial thermometer moved very differently from mine.” 

The memoir terminates with three tables of the elastic forces of water, 
which will be found useful in various cases. 

The first is a general table of the elastic forces of steam, for each degree 
centigrade of the air thermometer, from the temperature —32° (—25°6° F. 
to +230° (446° F.) These forces between —32° and 0°, were calcula- 
ted by the formula(E). From 0° to 100°, the formula (D); and from 100 
to 230°, the formula (H) were used. The whole table might have been 
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alculated throughout its whole extent by the formula (H), and the results 
above 40° would have been identical; but at lower temperatures, the elas- 
tie forces given by (H) would have been rather too small. 

The second table includes the elastic forces of the vapor of water, for 
each tenth of a degree centigrade, from —10° to +35°, (14° to 95° F. 
This table is principally useful in meteorology. Between —10° and 0°, 
the numbers of this table differ a little from those of the preceding table: 

this is occasioned by the two tables, which were formed at different epochs, 
having been calculated by different formule; but the differences are insig- 
nificant, for they scarcely rise to two-tenths of a millimetre. 

I ‘inally, the third table includes the elastic forces of the vapor of water, 
for every tenth of a degree between 85° and 101°, (185° to 213-8° F.) 
This table is designed for hypsometric observations, in which the heights 
{ the barometer are calculated by the observed temperature of the boiling 
of water. 

We give with these three tables, the formule (D), (E), and (H), by 
vhich they were calculated. 

Formuta (I). 
F=a+ba* reet+ 32° t==temp. centigrade. 
log. 6 =1-6024724 
log. a, =0°0333980 
a =—O0:08038, 
formva (D), 
log. F=a+ha' —c¢,‘ t=temp. in centigrade degrees above 0°. 
log. a, = 0006865036 
log. ¢, =1:9967249 
log. b =2+1340339 
log. c =0°6116485 
— @ =4°7384380. 
Formuta (H). 
F=a—ba,* —c¢,” z=T+20°. T=centig. deg. froin 0' 
log. a, =1°994049292 
log. ¢, =1°998343862 
log. b =0°1397743 
log. ¢ =0°6924351 
a =6°2640348. 

In all these formule, F' represents the elastic force of the vapor, expressed 

in millimetres. 
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TABLE I. 
Table of the Elastic Forces of the Vapor of Water, from —32° to +230 
Centigrade; in millimetres. 
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Differences 
for I* 


mm 

1539-250 
1588470 
1638-960 
1690-760 
1743-880 
1798°350 
1854-200 
1911-470 
1970-150 
2030-280 
2091-940 
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TABLE I.—CONTINUED. 
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TABLE Il. 
Table of the Elastic Forces of the Vapor of Water, for every tenth of « degree, 
Jrom —10° to +35° centigrade; in millimetres. 
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TABLE Il.—CONTINUED. 
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TABLE IlI,—-CONTINUED. 
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BE CONTINUED. 


Description of the Process of MM. Rivor end Putuuprs, for Smelting 
Copper Ores. 

From a paper read before the Society for the Encouragement of Arts and Maru 
factures, Paris. 


In a visit to England in 1845, one of us became acquainted with t! 
experiments made in an English copper works, to extract the matali 
copper by means of the action of voltaic electricity, from previously roasted 
sulphur ores of copper. ‘The information we obtained was the same as 
was laid before the Society, as descriptive of the process employed by MI. 
Napier. 

‘The sulphur ores were first well roasted, then smelted in a reverberatory 
furnace, and the copper brought to a metallic state by passing through the 
fused metallic silicate a very powerful voltaic current; the graphite hearth 
of the furnace, and a plate of cast iron kept at the upper part of the melted 
mass, forming the remaining part of the voltaic current. 

Starting from these given points, we first tried to reduce by a voltai 
current, not the silicate of copper, but the pure sulphuret of copper. 

After several ineffectual attempts, we succeeded in passing, during more 
than two hours, a constant current through a crucible containing sulphuret 
of copper at a red heat. 

In a common Hessian crucible, we placed two small pieces of compact 
coke, kept at a little distance by well compressed luting; and in these we 
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plunged two platinum wires communicating with the two poles of the bat- 
tery. The platinum wires were preserved from the action of the sulphur 
y the pieces of coke and the luting. We found in these direct experi- 
aents, that coke is a good conductor at a red heat, and that the luting 
conducts but a very little at that temperature. 

‘Tubes, fixed in two notches of the crucible, had for their object the 
prevention of contact between the charcoal and the platinum wires, a point 
of essential importance on two accounts:—First, the burning charcoal 
would have established a communication between the two poles of the 
battery outside the crucible, and consequently, a large portion, if not the 
whole, of the current, would have been deviated, and not have traversed 
the fused mass. Secondly, the alkaline ashes of the wood charcoal would 
have rapidly attacked the platinum wires, and the current thus have been 
interrupted. ‘The copper wires closing the circuit communicated with a 
galvanometer, the needle of which indicated by its deviation the energy of 
the current. We employed constant batteries with copper and zinc ele- 
ments, and solutions of sulphate of copper and common salt, of six to 
twenty-four couples, and sometimes only one Bunsen battery of thirty ele- 
ments. We always simultaneously made two comparative experiments, 
by placing in the furnace two crucibles exactly similar, the one traversed, 
and the other not traversed, by the current. 

We found, after several experiments, that the sulphuret of copper not 
decomposed by the coke, is but very slightly decomposed by a constant 
current of twenty-four couples of the voltaic battery, producing a deviation 
of the needle of the galvanometer of 35° to 40°. 

By employing a Bunsen battery of thirty elements, producing a deviation 
f the needle of the galvanometer of 45° to 50°, we have reduced a notable 
quantity of copper in a state of fusion; but the largest proportion of the 
sulphuret remained undecomposed. 

These results convinced us that the action of the battery is feeble as 
regards sulphuret of copper, and that the very powerful voltaic current 
requisite for effecting the decomposition, as well as the difficulty of con- 
veniently disposing the apparatus, would prevent the employment of this 
process for the treatment of sulphuret of copper, and a@ portion for that of 
pyritic copper, which is the most common ore of copper. 

Experiments analogous to the preceding, in the which we replaced the 
two poles of coke by rods of iron, have indicated to us that the action of 
the battery renders more rapid, but not complete, the reduction of sulphuret 
of copper by the iron. It always forms a mass, rich in copper. The ac- 
tion of the battery, aided by that of the iron, separates from the sulphuret 
of copper but a very small proportion of copper. 

In analogous experiments made on galena, (sulphuret of lead,) this mine- 
ral presented the same characters as the sulphuret of copper. We also 
found always a great loss in the crucible traversed by the voltaic current, 
due to the volatilization of the metal. These experiments clearly demon- 
strated to us that the action of the battery, aided even by that of iron, 
could not serve as a process for the direct treatment of the sulphurous ores 
of lead or of copper. 

We then repeated the experiments of M. Napier, and endeavored to re- 
duce the fused silicate of copper and iron, by a current brought by two 
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poles, the one of iron, the other of plumbago, in immediate contact wit} 
the fused mass. But we very soon convinced ourselves, that of the three 
agents employed for the reduction of the oxide of copper, (the plumbago, 
the iron, and the current,) the first two, especially the iron, were quite suf- 
ficient; and numerous experiments proved to us, that by the action of iron 
alone, a silicate of copper, containing, besides oxides of copper, othe: 
bases, such as soda, lime, oxide of iron, &c., gave up, in less than one 
hour’s action of the fire, the whole of its copper united in a button of com- 
plete purity. 

It is thus that we have been led to search in the action of iron, the prin- 
ciple of the reduction of oxide of copper. We first made several expe- 
riments in crucibles, in order to determine the circumstances most fayor- 
able to the action of iron. The following are the principal results which 
we obtained. In our crucible were arranged two or more iron rods, dip- 
ping almost to the bottom, and kept at the upper part by a bed of Juting. 
The material employed was either roasted pyritous copper, or a mixture ot 
oxide of copper, oxide of iron, and sand; to these we added as fluxes, 
soda, or lime, or even chalk only. By employing soda as the flux, the 
reduction of the oxide of copper was complete in a very short time. At 
a quarter of an hour’s fusion, the copper obtained was chemically pure. 
With chalk, the complete reduction required one hour’s fusion. The cop- 
per produced contained much iron, (often 15 per cent.,) when the iron 
rods dipped down to the bottom of the crucible; and, on the contrary, was 
always very pure when the rods reached but a little way above the bottom 
The time necessary for the complete reduction of the oxide of copper, was 
more or less great in proportion to the number of iron rods employed. 

Satisfied with these results, we constructed a reverberatory furnace, ca- 
pable of containing about 250 kilogrammes (5 cwt.) of fused metallic sili- 
cates, and presenting no other peculiarity of construction than having six 
grooves, or vertical hollowed out places, in the wall opposite to the door 
of the furnace. Their use was to maintain in the fused mass six bars of 
iron of 6 to 8 centimetres (2} to 3} inches) wide, and 70 centimetres (28 
inches) long. ‘These bars thus acted on a large portion of the melted mass, 
were not in contact with the copper, were readily put in and removed, 
and we were able to stir the melted mass between the bars, in such a waj 
as to render it homogeneous, and renew the parts in contact with the iron. 
We have treated in this furnace, more than three tons of the pyritic ores 
of Cornwall, Germany, and Spain, all previously carefully roasted. ‘This 
complete roasting is easy enough when the ore is ground with fine sand; 
it is done with ordinary precaution, but should be finished with a brisk 
heat. In the first experiment, we commenced by fusing the roasted ore 
with lime and poor slag; and when the fusion was complete, we applied 
six bars of iron, which were allowed to remain during four hours. Afier 
this time, we removed the bars and ran out the metal. In operating thus, 
we always found the consumption of iron to be much greater than theory 
pointed out as sufficient for the reduction of the oxide of copper. ‘The 
slag retained from 2 to 3 per cent. of copper. We attempted to smelt this 
slag by itself, and acted upon it with bars of iron for four hours; the result 
was that we obtained new slag, equally rich in copper with the former; 
and this, notwithstanding that the bars lost several kilogrammes of weigh! 
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This oxidation of the bars of iron could not be attributed to the air of the 
furnace which had not served for combustion, since the bars were con- 
stantly and entirely plunged into the fused material, but was evidently due 
to the peroxide of iron contained in the metallic silicate, and which would 
be brought by the iron to the state of protoxide before the oxide of copper 
could be completely reduced by the iron. We then endeavored to reduce 
the consumption of iron, and recover the copper lost in the slag, by adding 
to the action of the iron that of charcoal or coal. The carbonaceous ma- 
terial might be employed in two ways. First, mixed with the wasted 
ore; secondly, added atter complete fusion, to the compound formed of the 
fused silicates. In operating in this last manner, we were soon convinced 
that the charcoal acted but slowly and feebly in the fused silicates, because 
it floated on the surface of the mass, and could not be kept within it.— 
Nevertheless, its action is of some account; for when we threw on the 
melted mass in the furnace a certain quantity of poor coal, we always ob- 
served a rapid augmentation of its fluidity, explained only by the reduction 
to the state of protoxide of iron, of a considerable quantity of the peroxide. 
The consumption of iron being still very great, we next proceeded to ex- 
amine the action of the carbonaceous matter, when mixed with the roasted 
ores before charging the furnace. After several trials, we have adopted 
as the most convenient proportion of charcoal dust, or small poor coal, 
that which is required to produce one-half carbonic acid, and one-half 
carbonic oxide, in combining with the oxygen of the oxide of copper, and 
that combined with the protoxide of iron in the roasted ore. This pro- 
portion gave us, without employing the action of iron, a slag containing 
2} per cent. of copper. We have proved by several trials (1.) that this 
proportion of charcoal need not be ngorously adhered to; and that it may 
be either increased or diminished to some extent, without the slag being 
either poorer or richer in copper, or the quality of the copper altered.— 
2.) That in increasing much the proportion of charcoal mixed with the 
ore, and in raising the temperature of the furnace to a bright white heat, 
we could always bring the last slag (without the action of iron) to such a 
point, that it should not contain more than ;7}, of copper: but then the 
copper contained 8 to 10 per cent. of iron. By operating at a lower tem- 
perature to that strictly necessary for fusion, we obtained a slag rich enough 
in copper, and still containing 5 to 6 per cent of iron. (3.) That the ac- 
tion of the bars of iron on the fused silicate, containing 2 to 3 per cent. of 
copper, is powerful and rapid; and that three hours are sufficient to bring 
the slag to such a state that it shall contain only ; ,455 to ; 2°55 of copper, 
the copper obtained being at the same time free from iron. ‘The following 
is the mode of operation we were definitely led to adopt:—We charge the 
heated furnace with a mixture of roasted ore, (3 to 34 cwt.,) and lime or 
sand, and the slag of a preceding operation, in quantity convenient for 
determining the fusion of the material, and charcoal or small coal in the 
proportion previously indicated. In reckoning only as bases in the charges, 
the protoxide of iron and the lime, we endeavor to produce a bisilicate, 
containing 12 to 15 per cent. of lime. Experience has pointed out that a 
bisilicate of protoxide of iron, one base only, melts very quickly and ac- 
quires a great fluidity, but readily gives a copper containing much iron. 
After charging the furnace, we throw on the surface of the mass one or 
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two shovelsful of small coal, for the purpose of preserving the materia] 
from oxidation by the flames of the furnace. We stir the mass from time 
to time, in order to enable it to heat more uniformly, and melt quicker. 
We sometimes succeed in melting completely in four hours. As soon as 
the mass commences to agglomerate, the parts which attach themselves 
to the rakes contain a certain quantity of copper scales; when the fusion 
is complete, the rods plunged into the melted mass indicate the re-union 
of the copper at the lowest point of the hearth of the furnace near the dis- 
charge hole. 

We have always examined the slag swimming on the copper at this 
moment of the operation, after having carefully stirred the mass, so as to 
produce slag of a homogeneous quality, and found it to contain 2 to 3 per 
cent. of copper. When the whole is well melted, we place six bars of 
lron, weighing altogether from 36 to 45 kilogrammes, (84 to 105 lbs., 
fixing their ends in the grooves in the side of the furnace opposite to the 
door, taking care to plunge them entirely into the melted mass. We then 
again throw on the surface of the slag a small quantity of coal, to prevent 
the peroxidation of the protoxide of iron of the slag by the flames; then, 
from half-hour to half-hour, we stir with a two-pronged rake (very conve- 
nient to clean) the surface of the iron bars immersed in the slag. We also 
employ, as a powerful means of producing the mixture, a wooden pole, 
which, plunged into the slag, gives a considerable disengagement of gas, 
and produces a strong frothing up. The appearance of the slag furnishes 
but little indication of the progress of the reduction of the metal; we have, 
however, proved that trials made with a cold rake, plunged for a moment 
into the fused mass, always presents, on contact with the iron, a reddish 
metallic tint, strongly marked where the slag was rather rich; a tint which, 
on the contrary, was scarcely discernible when the slag contained not more 
than 5,455 to 7°59 of copper. 

We have always found that three to four hours are sufficient to remove 
the copper from the slag up to ;,'55 to ;a°55- After this interval of time, 
we draw out the bars and run off the metal. The duration of one entir 
operation is thus about eight hours, and three operations may be readily 
conducted in one day. The loss in weight of the iron bars varies in our 
experiments to from 1 to 6 kilogrammes, (2} to 13 Ibs.,) for quantities of 
copper of 12 to 42 kilogrammes, (27 to 94 Ibs.,) obtained from ores of 
various qualities. This loss is independent of the richness of the ore, and 
the consumption of the iron is proportionably less for the rich than the poor 
ores. For the pyritic ores of Spain, containing 21 per cent. of copper, 
we have consumed 11 parts of iron for 100 of copper obtained. ‘The 
English ores which we have melted contained 7 per cent. of copper, 4 to 
6 per cent. of arsenic, a small portion of antimony, and some traces of tin; 
from these we have obtained an impure black copper, containing 3 to 5 
per cent. of arsenic, 2 to 3 per cent. of tin, and only a few thousandths o! 
sulphur and iron. ‘This result has not surprised us; the arsenic can only 
be completely driven away by a great number of successive operations, 
and alternations of roasting and reduction. ‘Thus, we do not propose the 
application of our process for the treatment of ores containing much arsenic 
or antimony—as, for example, the grey copper ores. With the pyritic 
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ores not containing arsenic, we have always obtained a very pure black 
copper, containing only from ; 355 to ; 965 Of sulphur and iron. 

The roasting has a certain influence on the quality of the copper, and on 
the consumption of iron. With well roasted ores we never had a deposit 
underneath the copper, which was the case with ores imperfectly roasted. 
[he copper contained not the least iron, and less than ;,5,, of sulphur. 
‘The consumption of iron was much less with well roasted ores, and the 
final slag less rich incopper. ‘The temperature which we have adopted as 
the most convenient, is that which is strictly necessary for the fusion of the 
copper and the slag. ‘Too high a temperature renders the action of the 
iron on the silicate of copper more rapid and energetic; but the coal reduces 
more easily a part of the oxide of iron combined with the silica. In ope- 
rating in the same manner, on the same mineral, at a well-regulated tem- 
perature, and at a bright red heat, maintained from the commencement of 
the operation, we have obtained, in the former case, a copper of sufficient 
purity; in the latter case, a copper contaminated with 3 per cent. of iron. 

The consumption of coal employed in our furnace, will not give a great 
indication as to the quantity which would be required in a large reverbera- 
tory furnace kept in constant operation. We can, however, give a cal- 
culation of sufficient approximation from the consumption of the large 
copper furnaces in Wales. 

The ores to which our process may be applied with the greatest advan- 
tage, are the oxides or pyritic ores, with a gangue of pyrites or oxide of 
iron; they render, by our mode of treatment, copper of excellent quality. 
These ores, as at present treated, yield a black copper containing much 
iron. Our process is also readily applicable to all the ores of copper which 
do not contain too much arsenic or antimony. ‘The process which we 
have described offers several marked advantages over the methods ordina- 
rily employed. It is rapid and economical, since, by one single fusion, 
we obtain a slag sufficiently poor to be rejected, and all the copper in a 
state of sufficient purity to be sold after one smelting, or at the most a short 
refining. It requires no difficult manipulation, and the workmen can readi- 
ly understand the way of conducting the operations. The complete roast- 
ing of the ore is not a new operation in metallurgy; it is easily accomplished 
when the ore is ground with sand of sufficient fineness; it requires tact and 
attention on the part of the workmen, and should be finished by a good 
stroke of the fire, in order to decompose the sulphates formed at a lower 
temperature. We have previously pointed out that the principal incon- 
venience of an incomplete roasting is, in the smelting, a greater consump- 
tion of iron, and a less complete removal of the copper from the slag in a 
given time. A good roasting furnace should contain about 1} tons of 
ground ore: the operation should be continued from 15 to 24 hours. For 
the smelting, the furnaces should be similar to the large reverberatory 
furnaces of Wales, and contain for a charge 24 ewt. of ore. There should 
be three smelting furnaces for four roasting furnaces, supposing that three 
operations may be conducted in each smelting furnace daily. The refining 
of copper of the first smelting may be done in a furnace containing four 
tons; an operation which does not require more than 12 hours. To give 
an idea of the principal matériel necessary for the production of a certain 
quantity of copper, we will suppose that we have to treat a pyritic ore of 
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copper with a gangue of pyrites or quartz, containing at the most 15 per 
cent. of copper. ‘To produce per annum 100 tons of copper, there wil! 
be required two pair of stamping mills, twelve roasting furnaces, eight 
smelting furnaces, and one copper refining furnace. 

It will also be very advantageous to annex to the copper-works an iron 
works, which would produce at a low price the iron necessary for the tools 
and implements employed, the bars, &c., and to use up the old bars which 
will no longer serve in the smelting furnaces. We have also applied the 
action of iron on the metallic silicates in fusion to the treatment of sulphate 
of lead, but less successfully than in the case of copper ores. ‘These trials 
have been made on a large scale in a reverberatory furnace capable of con- 
taining 24 ewt. of materials. 

To the dry sulphate of lead, we added sand, a little chalk, the slag of 
a preceding operation, and about three per cent. of charcoal. A large: 
proportion of charcoal always gave a little sulphuret of lead with the me- 
tallic lead. We charge the furnace, and heat it so as to effect an entire 
fusion for the space of five hours. We then throw into the fluid mass, at 
three or four times, iron turnings, which replace to great advantage the 
bars of iron. The proportion of cast iron turnings necessary is about one- 
eighth of the weight of the dry sulphate of lead. We stir the mass very 
frequently, and after four or five hours’ action of the iron, run off the metal. 
We have obtained, in this manner, 45 to 48 parts of lead from 100 of sul- 
phate of lead. The loss, therefore, of metal was considerable, which was 
due in great part to the volatilization of the lead, the fumes of which were 
evident at the top of the chimney; this volatilization principally took place 
during the stirring and the charging. We notice this application of our 
process to the reduction of sulphate of lead, because that it proves that 
iron acts very rapidly on the silicate of lead, and that this action might be 
employed under certain circumstances. 

To complete the description of the process for the metallurgical treat- 
ment which we propose, we now proceed to give an estimate of the proba- 
ble cost of the treatment of copper ores. We base this estimate on the 
duration of the operations in the reverberatory furnaces in which we have 
treated the ores of copper and the sulphate of lead; on the consumption of 
coal in the large smelting furnaces in Wales; and on the consumption in- 
dicated from our own experiments. 

To compare our process with that adopted in the greater number oi! 
copper-works in England, we have adopted the figures given by MM. Du- 
frenoy, Elie de Beaumont, Costa, and Perdonnet, in their ‘‘ Voyage .Métal- 
lurgique en /Ingleterre.”” We will reckon the cost for one ton of pyritic 
ore, having a gangue of quartz and iron pyrites. For the refining, we cal- 
culate the expense for one ton of copper. 

RIVOT AND PHILLIPS’ PROCESS. 

First Operation.—Grinding of the ore. 

For one ton, - - Ifr. 50c. = Is. 3d. 

Second Operation.—Roasting of the ore in furnaces containing 36 cwt. 
Duration of roasting process, 18 hours. (We may remark that for the 


roasting, the lost heat from the smelting furnaces may be very well em- 
ployed, as is done in some English works. ) 
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Labor, 14 day at 2 franes, - - 3fr. 
Coal, 6 cwt. at 1 fr. per 2 ewt. - 3 
Total, 6fr, = 5s. 


Third Operation.—Smelting of the roasted ore. Furnaces containing 
1} ton of ore (weight of crude ore). Duration of operation, eight hours. 
( ‘onsumption of coal per hour, on an average, 120 kilo. =2 ewt. 1 qr. 16 
lbs. The iron is put at 25 fr. the 100 kilo. =20s. the 2 ewt. 


Labor, 0°87 day at 2 francs, Mfr. Tc. 
Coal, 640 kilogrammes at 1 "franc, 6 40 
Iron, &c., 9 00 
Special expenses, 17 14 = 13s. 8d. 


This operation gives all the copper contained in the ore in the state of 


black copper, containing but a very little iron and sulphur. 
The spe cial expenses of the treatment of one ton of copper ore of ordi- 
nary quality, 6 to 30 per cent., according to our process, 


Grinding, - - Ifr. 50c. 
Roasting, - - 6 00 
Smelting, - - i i 
Total, 24 64 = 19s. 9d. 


Fourth Operation.—Refining of the black copper obtained by smelting. 
In a furnace containing 4 tons of copper. Duration of the operation, 12 
hours. Mean consumption of coal per hour, 2 cwt. 


For one ton of copper:— 


Labor, 1 half-day at 3 francs, vr 50c. ls. 3d. 
Coal, 1) cwt. at 1 franc, 50 1 3 
Total, 3 0 2 6 


For an ore rendering 8 to 10 per cent. of copper, the refining will add 
‘bout 30 per cent. to the expenses. 

In adding to these expenses 3 francs (2s. 6d.) for repairs of implements, 
&c., we arrive at a sum of 27 fr. 94c. for the expenses of the treatment 
of one ton of ore, comprising the refining—say in round numbers, 28 /7. 
22s.6d.) For a return of 8 to 10 per cent., the special oupensen for one 
ton of refined copper will be 350 francs (141. ; for a return of 25 per cent., 
112 franes (47. 10s.). 


WELSH PROCESS. 
The special expense of the treatment of one ton of ore, containing or 
rendering 8 per cent. of copper, is as follows:— 
Coal, 1600 kilogrammes at 1 franc, 16 fr. 
Labor, &c. &e. 26 


Total, 42 fr. = 33s. 2d. 


Difference in favor of our process, 14 francs (11s. 8d.). 
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For one ton of copper, and for the ores ordinarily treated in Wales, the 
difference in the special expenses of the treatment is 175 francs (7/.). 

The Society for the Encouragement of the Arts and Manufactures, and 
the Academy of Sciences, have both reported favorably on the process o; 
MM. Rivot and Phillips. Civ. Eng. & Archi. Journ., Nov. 1848, 
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On Boring the Earth for Minerals, Artesian Wells, and other purposes. 


BY MR. JOHN THOMSON, 
To the Committee on Publications. 


GentLemen:—The geometrical progression of practical science during 
the past half century must be apparent to every thinking person; the ad- 
vancement of any one science generally affecting some other in a greater 
or less degree, and thus producing a universal movement. 

I beg leave, through the medium of the Journal, to point out an art 
which has received no material improvement in this country, although its 
claims are strong and of paramount importance. I allude to boring the 
earth for minerals, artesian wells, or other purposes. 

The enormous labor, delay, and other vexations attendant on rod boring, 
are well known, and do not require examples to enforce conviction; yet 
strange to say, that same old awkward system even yet holds good its 
footing. ‘The Chinese method, which is much more simple and effective, 
is being adopted in Europe, and might be also here. It consists of an 
armed weight, (say one, two, or three hundred pounds, as the case may 
be,) of a particular form, attached to a peculiar rope, to withstand the fric- 
tion on the sides of the bore hole, whilst at work, and being suspended 
from above by a spring, on which two men are seated. The weight is 
made to bob up and down by their exertions, striking the bottom at each 
depression of the spring, the boring being advanced with considerable ra- 
pidity. ‘The clearing of the detached matter by this method, is also ver 
much facilitated as compared with the rod boring system. 

These are the only two methods at present known, for boring the ear!! 
to any great depth, and they do not admit of much improvement. 

But I contend that other methods may be found to supersede these, an: 
would suggest the powers of the electro magnet, an agent whose limit ot 
energy is yet unknown. ‘The small space through which it can exert its 
immense powers, renders it peculiarly adapted to boring purposes, eith 
perpendicularly, horizontally, or at any other angle; being a particular ac- 
vantage gained over any of the other methods, and quite applicable ! 
direct mining. 

Suppose, for instance, a short boring instrument to have a common 
magnet inserted into it, with the poles uppermost. Again suppose 4 
mate to this magnet, of the electro description, firmly inserted into 4 
heavy weight. Next let us imagine these two magnets to be set upon 
each other, face to face, the under one with its boring tool, and the upper 
with the weight. It will be evident that, by connecting an electro-mag- 
netic battery to the upper magnet, and reversing the polarity as usual wit! 
that machine, a power will be exerted between these two magnets, tending, 
at each alternate reversal of polarity, to separate them and produce a shock. 
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Such is the principle upon which I propose my mining machine. If the 
weight which bears upon the magnets be 3 cwt., and the magnets to have 
a sustaining power of 2 ewt., action and re- ~action being equal, I ask what 
would be the impinging power exerted by the borer upon the opposing 
rock, when in operation?—for certainly this is a projectile, and must be 
cale sulated accordingly. 

Suppose the battery to reverse its polarity 10 times a second, and the 
magnets to separate only the thousandth part of an inch at each pulsation, 
the clearing of the hole by the recently invented method of pumping water 
down, being approved of,) the progress will be found to be three feet per 
hour. 

[ do not calculate on receiving any benefit whatever from the attractive 
principle of the magnets; but I receive in full the whole amount of their 
repulsive energy. ‘The weight which loads the magnets being superior to 
the sustaining power, the stroke can never have an ascending tendency; 
the boring machinery must sink while the battery on the surface is in ope- 
ration, and the weight which loads the magnets, follows the descending 
borer by its own gravity. In boring from the surface, the battery remains 
above, and the wires connect with ‘the magnet, however deep the work- 
ings may be, the points being shielded from danger of soiling by a simple 
sheath. As the borer will remain constantly at the bottom of the hole, 
there will be no power lost, as in the other methods, by the displacement 
of the loose matter at every stroke of the cutter. 

Not being a practical miner, although I have investigated the theory 
somewhat, T would leave the form of the cutting tools to those better 
versed with that subject, remarking that, in cutting hard rock, a single 
chisel would get wedged in; but by using two common magnets, with a 
chisel to each,—a positive end of the one magnet, and a negative of the 
other, being presented to each end of the one electro-magnet ,—they would 
work alternately, and at every reversal of polarity; producing a double 
effect, and freeing each other’s chisel at every stroke. 

This electro-magnetic method of boring ae St of being carried to any 
depth, as the magnets descending with the chisels, carry with them the 
same amount of energy as when at the surface, and as the sustaining power 
of the electro-magnet may be increased many fold above the example I 
have instanced, it leaves no doubt in my mind, but that a powerful agent 
is here presented to the mining interest of the country. 

Regarding lateral borings, it is only necessary to use pressure on the 
magnets, instead of the heavy weight with which I have illustrated my 
description, and the mode in which it will be applied, will depend on the 
nature of the work to be executed. From the friable nature of coal, I 
should say that this machine might be introduced into the mining of that 
mineral with certain success, as an auxiliary to the men, in the manner of 
a pioneer, in cutting always in advance of the workers, leaving them 
merely the work of pulling down the walls which it has bored into and 
undermined. 

I have been as concise as possible, but I hope sufficiently clear to con- 
vey an idea of the principle. I have never attempted it in operation, but 
recommend and leave it to any party who may feel interested. I believe 
the idea to be new and good, and take this method to throw it to the 
World, for others to improve 
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Experiments on the Cohesion of Mortar. 


_ The following record of experiments on the cohesion of mortar, has been 
forwarded to us by Mr. B. Baylis, of Chester. ‘The area of the bedjoin: 
was 4} inches by 44 inches. 


Materials. a Proportions. Breaking Weight in {hs 


Broke at 160 Ibs. 
Do. by accident. 
Do. at 100 Ibs. 
Do. by accident. 
Do. at 95 Ibs. 
Do. at 140 Ibs. 
Do. at 235 Ibs, 

. at 215 lbs. 
- at 90 Ibs. 
. at 100 Ihs. 
. at 90 Ibs. 
. at 65 Ibs. 


Common lime and sand, 1 
1 
l 
l 
1 
l 
1 
l 
1 
1 
l 
l 
1 . at 270 Ibs. 
wie t) 
1 
1 
1 
1 
1 
1 
1 
l 
l 
1 


Ditto ditto, - 

Ditto ditto, 

Ditto ditto, - 
Ground lime and sand, 

Ditto ditto, - 

Ditto ditto, - 

Ditto ditto, - : 
Common lime and fine hammer scale, 
Ditto ditto, - - 

Ditto ditto, - 

Ditto ditto, - - 
Ground lime and coarse hammer scale, 
Ditto ditto, - - 

Ditto ditto, - . 

Ditto ditto, - - 
Common lime and coarse hammer scale, 

Ditto ditto, - ° 

Ditto ditto, - 

Ditto ditto, - - 
Ground lime and fine hammer scale, 

Ditto ditto, - - 

Ditto ditto, 

Ditto ditto, - * 


a ~~ LS ae 


a 


me Oo 8S ee OD 


—_- 


. at 280 Ibs. 
. at 275 Ibs. 
. at 260 Ibs. 
. at 140 Ibs, 
. at 80 Ibs. 
. by accident. 
.at 130 Ibs. 
. at 265 lbs. 
. at 230 Ibs. 
. at 265 Ibs. 
. at 265 Ibs. 
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Method of Welding Iron, Steel, and Sheet Iron. 


In an earthen vessel melt borax, and add to it ,1, of sal ammoniae. 
When these ingredients are properly fused and mixed, pour them out upon 
an iron plate, and let themcool. ‘There is thus obtained a glassy matter, 
to which is to be added an equal quantity of quick lime. ‘The iron or 
steel which are to be soldered are first heated to redness; then this com- 
pound, first reduced to powder, is laid upon them—the composition melis 
and runs like sealing wax; the pieces are then replaced in the fire, taking 
care to heat them at a temperature far below that usually employed in 
welding; they are then withdrawn and hammered, and the surfaces will 
be found to be thus perfectly united. The author asserts that this process, 
which may be applied to welding sheet iron tubes, never fails.— Rec. di 
la Soc. Polytech. Ibid. Sept. 1945. 


The Copying Telegraph. 


Experimental trials have been recently made of the copying electric tele- 
graph invented by Mr. Bakewell, by means of which it is intended to make 
fac simile copies of written communications, so that correspondents in distant 
towns may recognize each other’s handwriting. The experiments were 
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made between the Electric Telegraph Company’s branch station, in Sey- 
mour street, and Slough, for the purpose of ascertaining whether the same 
amount of electric power that works the needle telegraph would be suffi- 
cient for the copying process. We understand that the result was most 
satisfactory; and that legible copies of messages written in London, were 
received at Slough with doubie the rapidity that could be attained by the 
needle telegraph. The instruments were much smaller than those that 
will be employed in regular work; and we hear that Mr. Bakewell expects 
to be able to transmit as many as 400 letters of the alphabet per minute, 
with a single wire. Independently of the great rapidity of which this 
means of communication is susceptible, the copying telegraph would give 
greater certainty to such information, not only because errors of transmis- 


his correspondent, would act with more confidence than he can do on re- 
ceiving instructions of the authenticity of which there is no proof.— Litera- 


y Gazette. Lond. Athen. Oct. 1348. 


Experiments on Galvanized Wire and Hemp Ropes. 


An experiment was lately tried in Woolwich Dockyard, to ascertain 
the comparative strength of wire and hemp ropes. A wire rope, 3 inches 
round, and a hemp rope of three strands, hawser laid, common make, 7 
inches round, were spliced together, and placed in the testing machine, 
and on the hydraulic power being applied, the hemp rope broke in the 
iniddle, on the strain reaching 11} tons, the wire rope remaining apparent- 
y as strong as when the experiment commenced. A wire rope, 34 inches 
round, was then spliced with an 8-inch hemp shroud rope, and on the 
power being applied, the hemp rope broke in the middle, with a strain of 
10$ tons, the wire rope continuing apparently uninjured. 

Civ. Eng. & Archi. Journ., Nov. 1948. 


To Transfer Engravings to White Paper. 


Place the engraving for a few seconds over iodine vapor. Dip a slip 
ol white paper in a weak solution of starch, and when dry, in a weak so- 
lution of oil of vitriol. When dry, lay the slip upon the engraving, and 
place them for a few minutes under a press. ‘The engraving will thus be 
reproduced in all its delicacy and finish. The iodine has the property 
of fixing on the black parts or ink of the engraving, and not on the white. 


This important discovery is yet in its infancy. Lond. Builder, Mar. 1818. 


Analysis of Wrought lron produced by Cementalion from Cast Iron. 
BY PROF. MILLER. 


It is to be noticed that considerable change in the specific gravity oc- 
curred in the iron after cementation: it was forged, and then found to have 
increased in density; the brittle iron had a specific gravity of 7°684, the 
malleable, 7-718. ‘The results of analysis were briefly these: —the quantity 
both of carbon and silicon are materially diminished by the cementation, 
though still the proportion of both is materially greater than in good bar 
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